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Lackawanna Steel Sheet Piling 


Driving ‘Through An Old Trestle 













sixteen feet be- [Re ae 
low mean low | ~ ae |, <6 


tide (half of the 
old piles driven 
on a batter), 
that’s what the 
A. M. Blodgett 
Construction 
Co. was up 
againstin build- 
ing the crib 
shown. Thanks 
to Lackawanna 
Steel Sheet Piling, not the slightest difficulty was encountered. 
Two sides and one end were driven with a steam hammer, and 
the closing end with a drop 
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PS ES hammer. The contractor says: 
CY ge ee ee “We had no difficulty at all in 
‘ = ad ° ° ° 
= mig 3 closing up with the last pile.” 
| eine ms Pic aS fies | UNDER ALL CONDITIONS, LACKAWANNA 
L_ Sines | auSopoanie | "Frases | AH pan | Abbiscee STEEL SHEET PILING SOLVES THE PROBLEM 




















Lackawanna Steel Company 
General Sales Office: 2 Rector Street, New York 
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Water Works of Baltimore, Md. 
By ALFRED M. QUICK,* Asso M. Am. Soc. C. E 
The Water Department of Baltimore, Md., is 
constructing a new reservoir of about 210,000,000 


rals. capacity to provide additional reserve 


water storage for a distribution district called 
the Western High Service District This dis- 


trict has a population of about 150,000 and a 
maximum daily consumption of about 20,000,000 
rals. It is normally supplied by pumps at the 


Mount Royal Pumping 


Station taking water a a a Sant a i 


from one of the low-ser- 
vice reservoirs, and 
pumping through the 
i'stribution system into 
an old high-service 
reservoir in Druid Hill 
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mainder was cultivated land A small stream called “rotten rock,” and broken up hard rock 

ran through the valley, carrying the drainage of that nature. The solid rock was p ipally 
from about a square mile of territory west and gabbro or trap rock and serpentine 

northwest of the site and als») a small amount We also made some preliminary tests to de 

of sewage from a suburban settlement in that termine how impervious to water the clay and 

territory. rotten rock would be, and how suitable for use 

About 59 acres of land were purchased for the in puddle trenches and slop: ning Across th 

reser’ dir and surrounding roadways in the fall stream running through the reservoir valley we 

of 107. At the same time the Park Board built a small dam about 5 ft. high, of clay taken 

bought for park purposes about as much more from the site and hand rammed; with an inner 

slope of 2 to 1 and the 

ne ns as down-stream s'de_ built 

against a plank bulk- 

° head. This dam was 

tllowed to stand = fer 

three or four months 

under a head of water 





Which frequently over 











Park having a capacity topped it to a consid 
of about 25,000,000 able depth 
gals. A wooden box about 2 
With such a-— small ft. in depth, width and H 
irgin of storage ¢2 length was filled vith } 
city in excess of max hand - rammed clay ; 
num daily consumption taken from the site, and ; ; 
t has been only by good a l-in. pipe, wit ab 
fortune that as pointed and perforated 
sult of some breakdown end, was driven into the at 
ther in the p ping clay to a depth o j 
station or the force ins, This pine Was 
ain this storage has then charged with i 
t been completely ex water under 1 head 
hausted. Two or thre of 1 ft and a 
imes in recent years lowed to stand for f 
there have been breaks days. 
n the force main near Two lengths of G 
the pumping station of ai ial in wrought-iron pipe 


such a nature that the CONSTRUCTING DAM, WESTERN HIGH-SERVICE RESERVOIR, FOREST PARK, BALTI- each 1% ft. long wer 


supply in the reservoir 


. La ple . P ete , i } ( oY > 
was nearly exhausted (A start is being made in placing selected material under water. At the left may be seen the bulkhead used to a bottom cap hav- 
before repairs could be separate the clay puddle and the rock-and-earth fill inside of the basin.) ing a small gage 
completed. The neces- 
tv for greater storage capacity in this service land adjoining on the north, east and southeast, it and t} top cap being tapped for a %-in. pips 
ity gre: ‘ : = Ss) a f-in. pipe 


rr such emergencies was recognized over twelve 
vears ago and provision was made in a loan at 
that time for an additional reservoir. The money 
vas spent for other purposes, however, and sev- 
ral years elapsed before another loan could be 
tuthorized and approved. After that for about 
seven years there was dispute and litigation in 
egard to a site. Finally the site recommended 
vy the Water Department was secured. 
General Description of Site. 
The site is a natural valley located in the ex 
treme northwestern section of the city, near the 
margin of the district which the reservoir is to 
erve, and having an average elevation of about 
150 ft. above that district. 
The valley was entirely enclosed, except for a 
hort space at the east end, by hills rising above 


the proposed high-water line elevation of the 


eservoir, 350 ft above mean tide About 25 


*Water Engineer, City Hall, Baltimore, Md 


MORE, MD. capped at both = ends, 








extending from one proposed boulevard to an- Into each of these tubes w 


cock tapped into 4 


as first put some 8 or 
ther. 3y agreement between the Reservoir f ins. of graded gravel to 


Commission and the Park Board the shape of the cock for any water passir 


provide an outlet to the 
ig through the materi 
reservoir and the layout of the surrounding above. Then one of these tubes 


l 


was filled with 


rotten rock taken from 
Park Board’s consulting landscape architect, Mr. the site, firmly rammed with a jack Eacl f 
Frederick Law Olmstead, of Boston, to harmonize these tubes was then subjected t r 


0 i water pres 


paths and roadways was worked out by the clay and the other with 


With his plans for the adjoining park lands and sure of from 140 to 160 Ibs. per sq. in. through 


OA 20 se ERTS 





boulevards. \ll construction plans were, how- the top cap for a time, and then left under a 
ever, drawn up by the Water Department. constant pressure of about 40 Ibs. per sq. in. for 
Preliminary Investigation of Site and Soils. ut six months. of these tests showed the 


ity and rotten rock to be practically in 


permeable, water penetrating the material 


In order to determine the character of the ma- 
terial to be excavated, before plans were com- : 
= " ‘ each case to a pth o \ - i ins 

pleted, we dug 41 wells about 6 or 8S ft. in may f not over 1% ins. 


diameter, and made 7 drill holes and about 50 Outline of Plans for Reservoir and Diversion 


iuger holes, at various points on the site dis Sewer. 

tributed so as to cover it fairly well. These wells Plans for construction were « ympleted in May, 
and borings indicated that the general geological Tas The reservoir is of an irregular ova shape 
‘haracteristics of the site were first a layer of (Fig. 2) about 1,600 ft. long, SOO ft vide ind 
top soil, then about 2 or 3 ft. of clay, under 390 ft. deep from the surrounding berm to the 
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bottom. at all points, with a water depth of 30 
ft It has a periphery of about 4,200 ft., of 
Which about 2,550 ft. is in embankment. The 
inner slope is 3 to 1 all around and the outer 
slope of the embankment is 2% to 1. The em- 
bankment is increased by having a park road 
extending along its highest section about half 
way up the outer slope and also by a mall in 
front of the gate-house. The maximum height 


Vault these pipes are all connected with division 
gates so that they can be used interchangeably. 
From the gate-house, also, a Z0-in. drain pipe 


extends to an outlet in the bed of a stream at 
he foot of the hill. 

The plans also included about 2,100 ft. of di- 
version sewer to divert the drainage from the 
stream in the reservoir valley under streets 
around the reservoir into a stream flowing south 


along the east end of the 
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hee Se ‘3 


sit About two-thirds 


of this sewer is 69 ins 
and about one-third 60 
ius. in diameter. it ts 


constructed of concrete, 
single-course in- 
hard-burn- 
brick. On ac- 


with a 
vert lining of 
ed red 
count of the steep grade 
street 
sewer 1S 


Where the 
laid 
drops, 
ibout is. tt. 

granite 


in the 
Goin there 

one of 
with 14 
and the 
about 9 ft. with 


steps. 


are two 


steps, 
other of 
‘) granite 
that 
about 


It was estimated 


there would be 
SOOO cu. exca- 
vation in what 
] would be needed for the 


embankment, 


yds. of 


excess of 


reservoir 








FIG. 2. GENERAL PLAN OF WESTERN HIGH-SERVICE RESERVOIR, 
FOREST PARK, BALTIMORE, MD. 


and the 
excavation about 45 ft. The 
berm 15 ft. extending 
all around the reservoir, on which is to be a 5-ft. 
gravel path 


(Fig. 3) is about SS ft. 
maximum depth of 


of embankment 


slopes rise up to a wid 


The gate-house is at the southeast 
end of the reservoir, at a point where there 
a slight depression in the original hill 
est to the section of 


was 
and near- 
the city the reservoir is to 


supply. The foundations are of reinforced con- 
crete, with one influent chamber and two 
effluent chambers. The 48-in. influent pipe 


changes from cast-iron to reinforced concrete just 


outside of the gate-house foundations and from 


there runs about 1,44) ft. to a delivery pool near 


the center of the west end of the reservoir. The 


Water Surface EI, Fb 


The 
utilizing 


plans provided for 


most of this ex- 
filling in a deep 


Liberty 


cess in 


valley on the 


Road Turnpike (Fig. 2) which borders the reser- 
voir and park property on the north side and 
which is to be a boulevard and is to be com- 


ple ed and paved out of a $5,000,000 State Roads 


loan; and also for grading and making roads on 


the park land approaching the reservoir from the 
southeast 

The 
water-tight 


making the reservoir a 
yntinuous thin 
extend- 


down to 


criginal plans for 
basin provided for a c¢ 
cut-off 
the original 


reinforced-concrete wall (Fig. 3) 


ing from ground surface 
solid 
bankment 
toe of the 


where the 


running around the east or em- 
ibout under the 


and 
end of the reservoir, 
ype, to the 


surface of the solid 


rock, 


} 


inner sk point on each side 


rock rises to the 


—_—" rate 
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use reinforeed concrete because our borings did 


not show sufficient clay on the site to make both 
the cut-off wall and the slope lining. 


Contracts and Estimates of Cost. 


We decided that we could get more favorable 
bids from contractors by first having the site 
cleared of timber so that a comprehensive view 


could be had of the whole layout. 
clearing and 
IYOS for $2,300, the 


the timber. 


Consequently, 
grubbing 
contractor 


“a contract for was let 


early in taking 
Bids were asked on the 
sewer separately, 


reservoir and diversion 
and on the unit 
like the itself, 
vault, and other small 
shape, size or content of which 
definitely predetermined. Ten pro- 
were received for constructing the reser- 
in amount from $494,810 to $837,- 
proposals “were 


basis, 


except 
for masonry construction 


the gate-house 


sewer 
and gate 
details the exact 
could be 
posals 
voir, 


oo» 


231; and 13 


ranging 
received for con- 
structing the diversion sewer, ranging in amount 


from $33,572 to $73,986. Our estimates of the 
cost based on the estimated quantities were 


$534,198 for the and $35,952 for the 
Contracts awarded to the lowest 
bidders, Lane Brothers Co. & Jones, of Virginia, 
on the reservoir, and C. B. Clark & Co., of Bal- 
timore, on the diversion sewer. 


reservoir, 


sewer, were 


Description of Construction. 


Work was begun on both contracts in the first 
week of July, 10S. On the reservoir site the top 
soil and clay were first removed with wheel 


scrapers and piled at convenient places just out- 
side of the limits of 
covered with embankment. 


to be excavated or 
About 49,000 cu. 
yds. of top soil and about 55,000 cu. yds. of clay 


the area 


were thus excavated. As we estimated it would 
take SU,OUO cu. yds. of material to make the 
puddled cut-off wall and slope lining, the execa- 
vation thus confirmed the indication of our bor- 


in the amount 
purpose. 


ings as to the deficiency 
on the site for that because 
of the difficulty of making a thin reinforced-con- 


wall in a trench 50 or 6O ft. deep, as was 


of clay 
However, 


crete 
necessary to get down to solid rock, and because 


it would enable us to considerably reduce the 


cost of the cut-off wall, we decided to utilize 
enough of the soft rotten rock (which our ex- 
periments had shown to be impermeable when 


puddled) to make up for the deficiency in the 
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two effluent chambers extend outside of the foun- 
rein- 


dations through to the inner slope with 


forced-concrete side walls. 


chambers are three sluice-gates placed one above 
from dif- 
From the gate- 
two 4S-in. 


underground gate vault 


the other so that water can be drawn 
ferent depths in the 
one 4S-in. influent 


effluent pipes lead to an 


reservoir. 


house pipe and 


In each of the effluent 


at the foot of the slope below the mall. In this 


Cross Section as Built 


level of the reservoir bottom. Starting from the 
top of this reinforced-concrete wall, a_ thick 
rolled-clay lining was to be run up the inner 
slope of the embankment to just above the 


high-water line. From the 


wall a wall of clay puddle was to be made in 
trench around the west or excavation end of 
the reservoir, extending from solid rock up 
just above the high-water line We planned 


ends of the concrete 


to 





PROPOSED AND ADOPTED CROSS-SECTIONS FOR DAM OF WESTERN HIGH-SERVICE RESERVOIR, BALTIMORE, MD. 


amount of clay, and puddle it with 
the cut-off wall trench Fig. 3). 

Work on the puddle trench around the east end 
of the reservoir was started in the latter part of 


the clay in 


(see 


July, 1908, while the work of scraping off the 
top soil was in progress. Work on the puddle 
trench at the west end of the reservoir was 
started soon afterwards, in the early part of 
September of that year. In the latter part of 








May 26, 1yto. 
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\ugust, the tirst steam shovel commenced work 
n the excavation of Eleventh St., which borders 
the west end of the reservoir site and through 
which the diversion sewer runs, to cut it down 
to the established grade In the latter part of 
September a second steam shovel was. started 
excavating on the south side of the reservoir 
basin, and about a month afterwards the first 
team shovel having finished the cut in Eleventh 
St.. began excavating on the north side of the 





reservoir basin. <All of the material excavated 
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any kind. As the elevation of the ground sur- 
face at the top, and of the solid rock at the bot- 
tom of the rench, varied considerably, it was 
necessary to puddle the trench in sections be- 
tween berms made of dry clay In this way the 
puddle trench was filled up to the elevation of 
the original ground surface 

Our original intention, when the plans were 
drawn, was to make the embankment by rolling 
in layers both the selected material portion and 
also the clay lining We found, however, that 
the selected material and clay were of such a 
nature that they could be compacted much bet- 
ter by puddling than by rolling. Consequently 
after the outer part of the embankment had been 
brought up and in far enough to enable us ta do 


so, we started to deposit the selected material 
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FIG. 4. SKETCH ILLUSTRATING METHOD OF PLACING MATERIAL IN DAM FOR WESTERN HIGH- 
SERVICE RESERVOIR, BALTIMORE, MD., AS OF DEC. 1, 1909. 


Materia! Placed 
Cu. yds. 





Puddled clay Deielarid tarda ake Swed ere B10) 
og a) ee eer ree ae rT ame 
ee a) i a eee See SNe e a are ae rer eee ee IS 508 
by the north shovel from the reservoir basin for 
the first three months of its operation was placed 
in the dam. After that all earth classified as 
‘selected material” excavated by it was placed 
in the inner section of the dam and all waste 
material was placed either in the outer section 
of the dam, in the fill on the Liberty Road, or 
on the private property adjoining that road on 
the north where, in order to obtain possession of 
the strip of land necessary to widen out the road 
from 66 ft. to 100 ft., we were compelled to put 
about 50,000 cu. yds. to fill in low land up to 
the new grade of the road. 

The material excavated by the south steam 
shovel was placed from the start in the dam and 
in the fill on park land adjoining the reservoir 
to the southeast, all select material going in the 
inner section of the dam and the waste material 
going in the outer section of the dam and in the 
fill on park land. 

The cut-off wall trench under the dam at the 
east end of the reservoir was down to solid rock 
for a length of several hundred feet by the win- 
ter of 1908S, but the clay was so wet or frozen 
that none of it could be deposited in the trench 
until the latter part of January, 10). Before 
the clay was put in, a concrete key wall was 
constructed on the solid rock in the center of the 
bottom of the trench about 2 ft. high and taper- 
ing from 8 to 16 ins. thick. As several springs 
were encountered in the bottom of the trench, in 
order to collect the flow from them and carry it 
outside of the trench 2-in. drain pipes were em 
bedded in the concrete key wall running each 
way from the lowest point and branching with 
l-in. pipe to each point where springs showed on 
the inner side of the trench; the l-in. pipe 
branches being also embedded in concrete walls 
branching from the main key wall. 

On account of the great depth of the trench 
and the somewhat unstable condition of some of 
the earth back of the sheeting, the contractors at 
first objected to depositing the clay under water 
unless the trench braces should be left in or 
unless the city would assume all risk if the braces 
were removed. Consequently we made an ex- 
periment to see if the clay could be deposited 
dry and be sufficiently compacted with heavy 
hammers and hand rammers, but we found it 
impossible to sufficiently compact the clay in that 
way. The contractors were therefore directed to 
puddle the clay and remove the braces gradually 
is the trench was filled By using temporary 
braces and shoring, all braces were removed 
from the trench, leaving a solid puddled wall, 
Without any difficulty and with no accident of 


Up to Date Given 
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section in water. When the selected material 


section had been thus built up to the level of t 


original ground surface at the lowest point on 
the puddle cut-off trench, we built a timber 
bulkhead just inside of and parallel to the in- 
side line of this trench, extending each Way out 
to a point where the original ground surface was 
at the elevation of the finished bottom of the 
reservoir, in order to confine the clay puddle to 
as neat a line as possible and also so that we 
could fill in, the bottom of the reservoir with 


loose rock and earth and keep that) material 
from running over into the clay puddle section 
This bulkhead was built up gradually and simul 
taneously with the clay puddle on one side and 


reservoir The method adopted was as foliows 
Berms about 6 or 7 ft. high wert bullt appronxi- 


mittely on the line of th inner slop tnd heavy 
enough to prevent the puddled naterial from 
lifting thei or pushing them out of place Then 
sufficient cliy was dumped on th nside face of 
these berms to hold the wate Meanwhile th 
outside rocK-and-earth section of the dam was 
kept up to an elevation tho jG or 7 ft above 
th top f these nside b ns When we were 
ready to make one lift of th ected material 
and clay lining, this rock-and-earth section was 
benched out on the inside with ct material 
it the same elevation as the t y» of the inside 
erm Then about 6 ft £ water was run into 


the space between this bench and berm and 


‘t material was dumped in from one side and 


clay from the other until the space was entirely 


filled, the water meanwhile being drained off 
through a trench at one end of the fill In this 
Mnainner the clay-and-selected materia portion 
of the embankment has now been built up to 
about 15 ft., and the rock-and-earth section up 
to about © ft., from the finished top of the dam 


All of this material was deposited from dump 
cars; the rock-and-earth and selected materia 
being taken direct from the exeavation and th 
clay being seraped from the piles onto plat- 
forms built over a side track from which 
dumped 


il Was 


rr shoveled into the ars (sce Figs. 4 
and 5). 

The original plans also provided for paving 
the entire inner slope of the nbankment, from 
the bottom up to 5 ft. above the high-water line 
With stone to be taken from the excavation and 
roughly squared and bonded We decided, how 
ever, that this was not only unnecessary, but 
that we could save considerablh noney and at 


the saine time produce a much better appearance 
by rip-rapping with small stones all the way 
1round the reservoir a section of the sl ype from 


10 ft. below to 3 ft. above the high-water line 


The slop Will be dressed off to a neat line and 
benched in to hold the toe of th rip-rapping 
and then the small stone wi be taken in cars 
from the crusher, lumped in position fron 
tracks to be laid on the top of the embinkment. 


ind then raked over to an even thi 
By the first of March, 1909, the ontr 


had the dam and waste dumps in ndit 

















FIG. 5. CLOSING IN A LIFT OF SELECTED MATERIAL AND CLAY LINING ON THE DAM FOR THE 
WESTERN HIGH-SERVICE RESERVOIR OF THE BALTIMORE WATER-WORKS (SEE FIG. 4). 


With the loose rock and earth fill on the other to 
the finished level of the reservoir bottom (see 
View on p. 601). 

We considered various methods for building the 
embankment above the finished bottom of the 
reservoir that would allow us to deposit both 
the clay lining and select material section under 
water and at the same time to carry the clay 
lining up the slope from the top of the puddle 
trench to just above the high-water line of the 


enable them to push the steam-shovel excavation 
in the reservoir basin as fast as possible They 
first considered the advisability of adding one or 
two extra shovels to the two that were then 
working, but finally decided that they could w: 


t 


» better advantage and make greater headway 
by running two shifts a day on the two shove 


It was to their advant 


ize to do this because a 
State law compelled them to limit th work of 


one shift to eight hours a day Consequently 
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ii the middle of May, 1909, they began double 
shifting on the steam-shovel work From that 
re n to the first of December, when bad 
veather began, the two steam shovels excavated 
ibout jUOQ,000 cu. yds. of material from the basin, 
or an average of over 46,000 cu. yds. a -menth, 


which was solid rock. As the greater 


part of the loose rock and earth lay in compara- 
tively small pockets or layers, nearly all of the 
nate il had to be blasted before it could be ex- 
vated 
Up to Jan. 1, 1910, 510,000 cu. yds. of material, 
exclusive of clay and top soil, had been excavated 


from the reservoir basin, of which about 260,000 





cu. yds. had gone into the dam. The remaining 
COO cu. yds. of waste material have been dis- 
tributed as follows; about 96,000 cu. yds. were 


used to fill in and widen the Liberty Road at a 


the reservoir where 


67,000 cu. yds. 


just northeast of 


Park 


Ow point 


it borders ind, about were 


used to fill in a deep hollow and make roadways 
n park land adjoining the reservoir on the south- 
east; ahout 7,000 cu. yds. were used to fill 
Eleventh St. up to grade in the depression just 


reservoir 
about SO.000 cu. 


west of the and the balance of 
used to fill up land 
just Eleventh St. 


north of Road. 


basin, 


yds. was low 


on one private property west of 


and on another just Liberty 


Before the fill could be made on Liberty Road 
t was necessary that two culverts should be con- 
structed to carry two small streams through. Our 


diversion sewer terminated at one of these streams 
nd we had our reservoir contractors build there 
. 3O0-in. cast-iron pipe culvert from the north 


side of the fill up to the sewer outlet and from 
the south toe of the fill, a 
about 6 x 6 ft. in 
other stream carried dr 


that the 


reinforced- 


concrete box culvert cross-sec 


1inage which 


"nm sewer Sewerage 


system 





building would 
have to take care of, that ¢ 
earry its flow through the fill. 
nstructed of 
about 245 ft. long. Before the 
the land to the 


now eventually 
the 
This 


and is %%% ft 


ymmission built 


ilvert is c concrete 


in diameter and 


made on park southeast 


fill was 


of the reservoir, drain pipes had to be laid, one of 
which was for carrying the flow of a small stream 
inder the fill and the other was the 20-in. drain 
p pe from the gate-house which has been re- 
farrea t 


gate-house commenced 
1908, and 


the c 


Was 


about two months 


ptember, 


begun on yncrete foundation. 
is now completed up to within 
the top, and all gates, valves and other 
granite 


line of the 


astings are set. It is faced with 
ibout 10-ft. below the iter 

i The gate-house 
brick with 


from 
high-w 
th top. super 


tapestry Indiana 


imestone trimmings and a mosaic floor. The 

vault is entirely completed. Over two- 
thirds of the 1,009 ft. of 48-in. reinforced-con- 
rete inlet conduit has been made up and a small 


portion of it has been laid in place. About 5d8,- 
WO cu. yds. of material yet remain to be exca- 
vated from the reservoir basin, of which about 
38,000 cu. yds. will go to complete the rock-and- 


earth and selected-material sections of the dam 


About 11,700 cu. 


‘h will be 


¢ } 


yds. of clay remain in the stored 








placed to complete the 


All of the rip 


clay 
rapping and top 
soil is yet to be placed 

The 
Oect. 1, 


diversion was enti 
1909. We estimate that 
1910, or 
that the work was begun 
build 


sewer rely completed by 
the ] 


just 


reservoir will 


e finished by July, two years from 


This is a 
our 


the time 


shorter time than was taken to 


any of 





seven present storage reservoirs, even those of 
nuch smaller ipacity. That so much work has 
een a ) shed in such a comparatively short 
time has lue partly to the favorable weather 





nditior but principally to the good organiza- 


management of 


The 


ind good 


good machinery, 


ors, Lane Brothers Co. & Jones 


total cost of the reservoir, including land and 
engineering. will be about $700,000, or about S83,- 


capacity. 
for the winter on Dec. 
about March 1, 


1910. 
with the work is 


300 per million gallons 
was 
24, 1909, but 

All 


Sus] ended 
was resumed 


eng'neering in connection 


nder the immediate 


Sudler, Assistant 


direction of Mr 
Engineer, and Mr. P. A. Beatty, 
under the general super- 
Water Engineer [the author of this 


Emory 


Resident Engineer, and 





Origin and History of the Profession of 
Civil Engineering.“ 


t 


‘he term “Engineer,” as defining an occupation, is an 
old one; but it was originally applied only to persons in 
the military profession, and does not appear to have 
been used by civilians until the middle of the 1Sth 
century. 

The root of both the words, Engineer and Engine, is 
found in the Sanscrit jun, to be born, from which came 
the Greek form yey and the Latin gen, the latter being 
embodied in the old verb genere, with its compound, 
ingenere (changed into ingignere), to implant by birth, 


later substantive innate or nat- 


ural quality. 


and in the ingenium, an 


The old Latin verbs, genere and ingenere, gave rise to 
a French form, also a verb, s‘ingenier. This is of great 
antiquity, and from its comprehensive and useful mean- 


ing it has continued in use down to the time, 


present 





being found continually in modern French writings. The 
import of it has nothing whatever to do with engines 
or machines, but purely psychological. It is given in 
Littré’s great French dictionary 

Chercher dans son genie, dans son esprit, quelque 

moyen pour reussir. 

Now all authorities, including our own great Lexi- 

cographer, agree that this word is the true origin of 


the word Engineer, and thus we arrive at the intecrest- 
ing and certainly little-known fact that an Engineer is, 
according to the strict derivation of the term, not nec- 
essarily a person who has to do with engines, but any- 
one who seeks in his mind; who sets his mental power 
in action, in order to discover or devise some means of 


succeeding in a difficult task he may have to perform. 


It would be impossible to give a nobler or more ap- 
propriate description than this of the manner in which 
our greatest engineering works have been produced, or 
the nature of the qualifications by which the greatest 
men in the profession have acquired their renown. 


as old as on 
King Ed- 
expenses paid to several engi 
work; and in 1344 
were borne on 


the word in England is almost 
Continent; for in the 
A.D. 1300, occur 


neers for 


The use of 


the wardrobe account of 
ward I, 
military artificers’ it is 
that 32 


the books of the 


stated artificers and engineers 


Ordnance 


Coming down to Queen Elizabeth’s time, we find the 
term used by Shakspere. Writing about 1602, he makes 
Hamlet say (Second Quarto 1604): 

For ‘tis the sport to have the enginer 


Hoist with his owne petar, an ‘t shall goe hard 
But I will delue one yard belowe their mines, 
And blowe them at the Moone. 

\ few years later, in “Troilus and Cressida,’’ Thersites 
is made to say (Folio 1623): 

Then ther’s Achilles, a rare Enginer. If Troy 
be not taken till these two undermine it. 
the wals will stand till they fall of themselucs. 

But there is another very remarkable p:ssaze where 
Shakspere uses the word, not in the sense of director 
of engines, but with the meaning before mentioned, 
“Cherch dans s¢ genie.” It is in Othello (Folio 


1623) : 
He hath atchieu’'d a Maid 
That paragons description, and wilde Fame; 
One that excels the quirkes of Blazoning pens, 
And in th’ essentiall Vesture of Creation, 





Do 's tyre the Ingeniuer 
It is remarkable too that in this place there is an ap- 
proximation to the French original word ingcnieur. 
In Cotgrave’s French and English Dictionary, 1611, 


the word ingenicur translated 


“enginer, engine-maker, 
fortifier.”’ 

An Engineer 
common 


the 
military 


according to most 


term, a person in 


was, 
acceptation of the 


service, whose business it was, not only to direct war- 
like engines or weapons (a duty transferred at a later 
period to the artillery officer), but to undertake the de- 


and 
bridges, 


sign construction of fortifications, siege-works, roads, 


buildings, machinery, and all other works for 


military service which required knowledge, experience, 
and skill in the arts of construction. 
Down to a recent period, the title ‘‘Engineer’’ was 


never similar works in 


such works generally 


applied to the constructors of 


civil life; yet the con 


truction of 
has immemorial. 
the 


Greeks, 


existed from time 


From the nature of 


by the E 


carried 
tomans, we may be 
men well 
principles current in 
matter of practice, how excellently 


engineering works 


and 


out 
fully 


ac- 





gvptians 
that they 
the 


and as a 


convinced were designed by 


quainted with philosophical 


their era; 


*An appendix to the Presidential address of Jas. C. 
Inglis, President of the Institution of Civil Engineers 
of Great Britain. Abridged from the account contained 


n the life of Sir 


j William Fairbairn by the late Dr. Wil- 
liam Pole, F.R.S., 


Hon. Secretary of the Institution. 


they were done is testified by the manner in which they 


have stood the ravages of time. We may indeed doub 
whether there are many engineering works of the pres 
ent day which will, at the end of thousands of year 


make as favorable an appearance as those of the 


ancients do now. 


About the twelfth century, attention became strongly 
directed in France to the internal communications of 
the country, and an association was formed under th: 


“Fréres 
with the object of 
dangerous or difficult to ford. 
ever all parts of Northern 
numbers of important 


name of the Pontiers’’ (Brethren of the Bridge), 


building bridges wherever rivers were 
They branches 


executed 
still 


extended 


Europe, and great 


works, some of which exist 


as for example, the Old Bridge at Lyons, and anotte 
celebrated one over the Rhone at Saint Esprit, nearly 
half a mile long. The first stone London Bridge was 
also erected by them. This body is perhaps the earliest 


example of a definite, 


devoting 


small 
civil 


though 
themselves to 


class of persons, 
expressly works of an en 


gineering character, and they might well have called 
themselves a Society of Civil Engineers had the name 
been in existence at that period. 

It was not till some centuries later that the con 


structors of large civil works became 


require a_ special 


such an important 


class as to 


distinguishing technica! 


t 
name, and, just as the Fréres Pontiers owed their 
incorporation to the wants of the roads of France, so 
the later and more important body were brought into 


existence by the needs of the rivers of Italy. 
When the Italian Republics, in the twelfth century, re 


vived the arts and sciences, they took measures to regu 


late and open the navigation by rivers long neglected, 
particularly on the Po and the Mincio. Three cen 
turies later, Leonardo da Vinci added to his already 


great fame by the promotion of extensive works of 
navigation, and especially by his introduction of locks 
(invented by the brothers Viterbo in 1481) on the Milan 
ese canals. 

About the commencement of the 17th 
the rivers in the north of Italy appear to |} 
relapsed into a very bad condition, and the consequence 
was felt in disastrous inundations. 
districts 


century, 


great ive 





The inhabitants of the 


most learned scientifi 


how 


and the 
consulted as to 
this 


became alarmed, 
men of the day were 

might be remedied. To 
of valuable 


the evils 


impulse we owe a series 


theoretical and experimental studies, which 
and a half, and ultimately 


basis for hydraulic science and practice 


lasted for a century formed 
a thorouzh 
The knowledge thus acquired spread rapidly through- 
out Europe, and gave a great impulse to hydraulic op- 

But now arose a want of competent 
them. The architects, who had formerly under- 
constructive works generally, found these 
somewhat foreign to their busine: 
moreover already well occupied in their 
legitimate employment. Hence a class of 
tioners was called who should their att 
to hydraulic constructions, with all 
and with 
works which 


erations. men to 
execute 
taken 


studies 


new 


own and 


were more 


new practi 


for, devote ention 


their necessary me 


chanical arrange these soon be 


did 


ments; ame as 


sociated constructive not embody the 


artistic element, and might therefore be fairly disso- 
ciated from the profession of the architect. Thus the 
new class of men undertook to design not only river 
and hydraulic works, but roads, bridges, docks, harbors, 
mills, and machinery, and massive buildings generally 
Such a class required a new name, and this was easily 
found. It could not fail to be noticed that the kind 
of work undertaken by these practitioners was exactly 


that 
service, 
the 
**Civil,’’ to 


the 
new 


allotted to 
and the 

title, prefixing, 
that they 
from their military 
origin of the Civil Engineer, its true 
meaning being a person who devotes himself to occupa 
tions of the kind originally 


analogous to 
military 
adopted 


“Engineers’’ of thé 
therefore 
word 


profession 


same however, the 


indicate were civilians, and so to 


distinguish them 


Hence the 


brethren 
term 


practised by military engi 


neers, but who belongs to the civil and not to the mili 
tary community 
It is probable that Smeaton was the first civil prac- 


titioner (if not absolutely, at least in England), who 


formally denominated himself an ‘‘Engineer.’’ A report 
he made, dated July 11, in Stafford- 


1761, on a canal 


shire, is entitled :— 

Report by John Smeaton, Engineer, concerning the 
practicability, etc., of a navigable canal . . . as pro- 
jected by Mr. James Brindley, Engineer. 

He here awards the same title to his coadjutor, but 
there is no evidence that Brindley himself had previ- 
ously used the term. 

Smeaton had also the good sense to see the difficulty 
that this appellation might place him in, as pretending 


to assume a title hitherto only belonging to military 
men, and it was he who accordingly first adopted the 
prefix ‘‘Civil,’’ to avoid all appearance of collision. He, 
however, only adopted the compound term on oc- 
casions, usually styling himself simply ‘‘Engineer.”’ 

It is pleasant to think that the name, now 
common to denote a civil practitioner in 
work, was originated and bestowed upon the profession 
by one of its members so thoroughly accomplished and 
so highly esteemed. 


State 


become so 
engineering 
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An Unattended Lighthouse and Fog Signal 
at Guernsey in the English Channel. 


To satisfy complaints of the unguarded coast 
ound in entering what is Known as Little Rus- 
<¢| Channel and after all other solutions of the 
problem had been found impossible or imprac- 
tical, an unattended light and fog-signal sta- 
tion, controlled from shore, was designed and 
isolated rock known as Platte 
island of St. Peter 


built on an 
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Fig. 1. The Unattended Lighthouse at Platte Fou- 


gere Rock near St. Peter, Guernsey. 


near the coast of France. From a description 
in the London ‘Engineer’ of April 8, the fol- 
information and the 
figures have been taken: 


owing accompanying 


The provision of a powerful fog signal, to enable ves- 

sels to find and navigate the entrance to the Russel 
hannel in foggy weather, was the main problem which 
had to be dealt with, the light being only an adjunct. 
lhe Grande Braye, Barsier de Braye and Platte Fougére 
form a tower of rocks at the entrance to the Russel 
hannel extremely dangerous to a vessel approaching 
them, and especially so in foggy weather. The reefs all 
lie very low in the water, while behind them the coast 
line of the Island of Guernsey itself is also low. The 
rapidity of the tidal currents and the great rise and 
fall of the tide of 30 ft. make these dangers even more 
formidable. The possibility of erecting a structure to 
iccommodate keepers was soon found to be out of the 
question, not only owing to the great cost that would 
be involved in constructing a rock lighthouse that men 
vuuld live in, but also on account of the small area of 
the rocks, even the largest, the Grande Braye, providing 
insufficient area for a satisfactory foundation. More- 
over, the expense and upkeep of an establishment for 
three or four keepers would have been almost prohibi- 
tive. In view of these difficulties, it was quite evident 
that some unusual scheme was necessary, and that which 
was put forward by Messrs. C. and D. Stevenson, the 
onsulting engineers, was to build a tower of small 
diameter just large enough to hold the motors, compres- 
ors, fog horn, and the light, and to lay a submarine 
able from the shore to the tower, the generating plant 
being erected on the land at Doyle Fort. 

The station will be seen from Figs. 1 and 2. There 
ire two chambers in the tower in which the motors, com- 
pressors, and siren gear are arranged. There is also a 
top platform for the compressed-air receivers, fog horn 
and light. On the advice of the engineers it was re- 
solved to erect the tower on the Platte Fougére rock, this 
being the position in which the fog horn would be most 
serviceable to shipping. When it is stated that this rock 
is always submerged, except at low water of spring 
tides, it will be realized that the work of construction 








wus difficult even in the best of weather In cons 

quence of the prevailing condition a small diameter 
but very strong octagonal tower, 14 ft. 6 in. and 17 ft 
across the faces was chosen, becaus uch a tower could 
be easily and quickly constructed, and such a narrow 


structure offered a minimum surface to the waves, thu 


avoiding the full stroke of the sea rhe as which the 
tower has to withstand are exceptionally heavy; but 
observation has shown that these heavy seas divide and 
split round the tower instead of riking and rising on 


it, thus bearing out the view of the engineers, that where 
feasible it is better to avoid heavy sea pressures rather 
than to court them. 

The lower portion of the tower is concrete placed 

ide wrought-iron molds, while the upper part is of 
concrete. Iron bars are sunk into the rock in order to 
give the cement a good hold, and steel beams are built 
in to give strength where tension is most likely to take 
place on the concrete. The door, the upper platform and 
the light are 46 ft., 64 ft., and SO ft. above the rock re 
pectively, 
The light is automatically worked by an acetylene-gas 
plant such as the consulting engineers have employed in 
Scotland for many years for unattended lights, the eg 
being supplied in cylinders containing acetone. The ga 
is turned off at sunrise and on at night by clockwork 





An arrangement is provided to allow for the long nigh 
of winter and the short nights of summer A linear 


burrer of a new type is placed inside a 


1 optical ap 
paratus of 250 mm. diameter The optical appare 
Was supplied by the firm of Barbier, Bénard and 
renne, of Paris. The contractors for the acety 








lene plant 
were Messrs. Moyes, of Glasgow. 

The equipment and buildings which have been erected 
ashore comprise a dwelling-house for two keepers, an 
engine room, a storeroom, offices, and a siren house 
The site chosen at Doyle Fort was selected by the en 
gineers after careful consideration with reference to th 
best place to land the submarine cable and the most 
suitable route for it to pass over. In order to provid 
for the possibility of the plant at the tower being out 
of order, the shore station is provided with a fog-horn 
and siren, so that in the event of failure to any part of 
the tower installation the equipment at Doyle Fort can 
be used. In the engine room there are two Crossley oi! 
engines On one side of each engine there is a three 
phase alternator, while on the opposite side of one of 
the engines there is an air compressor, which latter 
serves aS a stand-by, and is only used in the event of 
an accident to the submarine cable or the machinery in 
the tower. This compressor is of the quadruplex type, 
having four cylinders ar- 
ranged radially round the an- 
nular casing, which latter 
forms a water jacket. Air is 
admitted to the cylinders 
through ports arranged in the 
pistons, with corresponding 
ports in the connecting-rod 
gudgeons, which ports open 
and close with the axial 
motion of the latter, thus 
dispensing with suction valves 
The four connecting rods 
work upon a common crank- 
pin, which in this cas is 
formed on the outer end of 
the oil-engine crank shaft and 
projects into the compressor 
casing, thus dispensing with 
a bearing on the compressor 
itself. 

The plant on the rock con 


. . ACETYLENE 
sists of two quadruplex air 











BOTTLES 
compressors, direct coupled 
to induction motors of the OO 
squirrel-cage type. The mo re gaet 
tor-driven compressors are 
connected with the submarine 
cable and generating plant re ® 
through a change-over switch, 808 ob 
which can be operated 
either by hand or by means s 








of an 
trolled from the mainland 


tro-magnet con 


As the compressors on the 
rock are required to run 
for long periods without at 
tention, special arrangements 
have been made for contin 
uous lubrication. 

Siemens Bros., Ltd., were responsible for the manu 
facture and the laying of the cable connecting the 
generating station to the electrical machinery on _ the 
. rock. Owing to the very strong currents and the heavy 
seas in the position in which the cable is laid, it was 
considered essential by the consulting engineers to em 
ploy a very heavy, double-sheathed, steel-armored cable 
The cable, which has been employed, is 11 ins. in cir 
cumference, and weighs 45 tons per nautical mile It 
has three large cores for carrying the three-phase cur 
rent for power purposes, and two smaller cores for 
switch and telephone service The five cores are insu 
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witl " rhe ze t t wire 
It be dow ted ‘ ! yndu 
bout 1,100 ver mile nd ie gutta-percha 
yout 450 per iu mile \ ( 
hape of a spiral bra ipe h bee rovided 
ible » formed heathed with heavy vanized 
wires There i lso 1 irmo ) of a 
band o x heavy ‘ W iid o i vith a 
hort lay TI yverall d " I ible ibou 
My it By ect i day o wl wa t 
wind and awaiting slack water h work f laying th 
cabl on the €a bottom w my withou 
mishap 
The siren is of gun metal and it drive by 
tir motor The air receiver I of ‘ The clock 
gear is operated by a motor winding ¢ as to b 
tutomatic, and it give two blast rhe negaphone or 
horn is 4 ft. in diameter at the mouth At the rock 
receivers are provided having a capa y ifficient to g 
powerful blast every 1!) minut rhe ck and 


lave been fitted in the upper chamber of the tower, whil 


the air receivers and water-cooling tank are placed on 


the bottom platform, but well out of the re 1 of the 
a One of the air receiver utilized i ipport 
for the lighting apparatus ind rai t SO ft ibov 
low water 
The engineers contend that the succe already attained 
34 
hould encourage lighthcuse and harbor authoriti« to 


approach in a similar manner iny difficult 


problem 


they may have to fac 
dertaking has proved ‘h: 
matic apparatus, it Is 
acetylene and = electricit 


ight and fog signal of 





essible rock, exposed 
Ocean. 

The cost of the whole work will amount to about 
$42,500, which may be considered a small figure when 
the exceptionally difficult nature of the ituation is con 
idered, as well as the powerful nature of the fog signal 
which has been erected, and the fact that an ordinary 
rock lighthouse establishment would have cost about 





£500,0%. There will also be a saving in maintenance, 





two keepers will be required place of four 


A COKE-QUENCHING STEEL CAR is being built by 
the Atlas Car & Mfg. Co.. of Cleveland, Ohio, for use 
at by-product coke oven The car has a steeply in 
clined floor of overlapping steel plates, and gates close 
against the lower side of this floor The incandescent 


coke from the ovens is discharged by a pusher onto the 
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car platform, and the car being moved along at the 
same time distributes the coke evenly in the car body 


h 


The car is then run under a quenching hood, where a 





spray of water is turned onto the hot coke The car is 
then brought alongside receiving hoppers, the doors are 
opened, and the coke slides into them. The car may be 
either pushed by a small locomotive or operated 

electric motors attached The irs ark mn use at the 


Semet-Solvay by-product coke ovens a 


will be used also at the new coke oven at Gary, Ind., 


where 3,000 tons of coke and 40,000,000 cu. ft. of gas are 


produced every 24 hours 
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Passenger Traffic Handling on Elevated 
Trains at the Manhattan Terminal of 
the Brooklyn Bridge. 


In regard to the number of passengers handled, 
the Manhattan terminal of the Brooklyn Bridge, 
New York City, with its total of 313,000 pass- 
engers per day, is probably the most largely used 
railway terminal in the world The traffic is not 
evenly distributed but concentrates itself in large 


ist 
part into severe peak loads which occur during 
the morni: ind evening rush hours The worst 









Ridgewood 


points where the two bridge tracks branch into come in on the “white line’ track so as to be 


the four main terminal tracks. passed in and out of the south pocket. The 

The switches into the rear pockets are operated three island platforms, at which passengers can 
by a man stationed in the elevated box just west be loaded from either edge, can be reached by 
of the eastern group of platforms, who can be trains from both pockets and therefore give a 
directed when necessary by signals from the des- certain amount of flexibility to the system. At 
patcher’s box The despatcher has two assist- the same time, however, an element of uncer 
ants, one of whom keeps a time record of all tainty is introduced in that passengers waiting 
trains entering and leaving the terminal and re- on the island platforms must be prepared to take 
ceives and transmits by telephone and telegraph the train at either side. Advance notice is given 


messages to and from all parts of the terminal at the island platforms by electrical announcers 
and the entire elevated system in Brooklyn. The controlled by switches in the despatcher’s box 
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“iG. 1. PLAN OF ELEVATED 


conditions occur in the evening, from 5.350 o’clock 
to 6.50, when the intensity of traffic is about 
DO,0Q00 passengers per hour In the morning the 
peak load is spread over a longer period and, 
even more important, the great bulk of the traffic 
through the terminal is inbound. The unloading 
of a large number of passengers presents little 
difficulty compared with that of loading 
The elevated lines, which come in on the upper 
deck of the terminal, handle nearly three-fourths 
of the total traffic in the rush hours On the 
bridge itself, there are four tracks—one each 
way for elevated trains and one eich way for 
surface cars. The surface cars pass from the 
inbound to the outbound track on eight loops at 
the (Park tow) street level Passengers are 
unloaded at the entering end of the loops and 
the cars are loaded again after passing across 
the terminal to the outgoing side. The elevated 
terminal presents the more interesting problem. 
The arrangement of the elevated tracks, which 
has been thoroughly discussed in earlier issues 
of Engineering News, is shown again in Fig. 1. 
The platforms are marked with the names of the 
elevated lines whose trains are there loaded, and 
the two platforms used for disembarking incom- 
ing passengers are marked ‘“‘exit."”. The arrange- 
ment marked is the one used in the evening rush 
hours. Three of the seven platforms are island 
platforms, giving a total of ten loading edges. 
Only one of the platforms is used for both load- 
ing and unloading. Trains are regularly operated 
through this terminal—unloaded, transferred to 
the outbound tracks, loaded and sent back across 
the bridge—in the evening rush hour period at 
t 
passengers (see table) accommodated on these 


the rate of OL trains per hour The number « 


G1 six-car trains in one hour is about 55,000, of 
Whom about 32,000 are bound from Miunhattan to 
Brooklyn. 

Train Handling. 

A highly efficient system of train and pass- 
enger handling has been developed of necessity to 
make possible this remarkable rate of train 
service. The disposition of the trains in the 
terminal from the time they enter from the in- 
coming bridge tracks is controlled by a_ chief 
despatcher, stationed in the despatcher’s box in- 
dicated by dotted lines near the extreme right 
of Fig. 1. This is at the east end of the terminal 
shed and is at a height of about 25 ft. above the 
track level Windows in the east and west walls 
of the box afford a clear view of the tracks on 
the bridge approach and of the interior of the 
terminal The despatcher himself operates the 


electro-pneumatically controlled switches at the 


TRAIN FLOOR OF THE MANHATTAN TERMINAL OF THE BROOKLYN BRIDGE. 


second assistant operates, under the despatcher’s The announcers resemble in principle those used 


direction, switches controlling the train = an- at telephone switch boards and indicate both the 
nouncers und gate signals on the terminal plat- identity of the approaching train and the side of 
forms. the platform to which it will be switched. The 
An illuminated track model is mounted in a announcer signal can be given by the despatcher 
vertical frame before the despatcher’s eyes and immediately after he gets the dial signal from 
shows automatically the position and movement the observer out on the bridge, which gives time 
of all elevated trains on the bridge. This train for the platform men to arrange the crowds for 
indicator is similar to the one used for subway boarding the train on the proper side. 
trains in the East River tunnel, New York City, The elevated trains are equipped with folding 


which was described in Engineering News, June platform 
11, 10S, p. 630. 


gates operated by the guards. One 
guard is stationed between each two cars and 
All trains carry distinguishing lights on their operates the gates of both the adjoining plat- 


front and rear cars (two red lights for Ridge- forms. The guard opens the gates as soon as 
wood trains, ete.), but it was found to be de- the train comes to a complete stop at its proper 
sirable that the despatcher have earlier intelli- platform, and he must be sure to close both gates 
gence of the identity of approaching trains. As before passing on the go-ahead bell signal to the 
a train approaches from the Brooklyn end of the motorman. Blue incandescent lights are sus- 
bridge, therefore, it is observed by a man sta- pended at a height of about 7 ft. above the sta- 
tioned in a small box on the elevated track level tion platform at distances apart equal to one 
a short distance west of the Manhattan tower. car length, so that one light comes opposite each 


A circular disk in the observation box has nine pair of car platforms within sight of the guard, 
divisions around its circumference, corresponding and the lighting up of these blue bulbs (con- 
to the nine different elevated lines operating trolled by the despatcher’s assistant) is the sig- 
trains across the bridge, and a radial switch nal to close the gates. The go-ahead bell is then 
handle pivoted at the disk’s center. The observer quickly passed and generally reaches the motor- 
simply moves the handle around to the position man just as the despatcher’s gong rings out to 
marked with two ‘spots colored the same as the give him the right of way. 

lights on the head of the train. <A similar dial The spacing of the trains bound in both di- 
in the despatcher’s box has a pointer which fol- rections on the bridge is regulated by a moving 
lows the motion of the 
observer's handle. Be- 
sides pointing to the 











color sign of the = ap- 

proaching train, the & eee 

pointer rings a_ bell—one P : : Gat 

stroke for each dial di- “Seat yr S / \e ; 

vision passed over—so igetine ku ery Mama 
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seconds necessary to ar 


range for the disposition Fig. 2, DIAGRAM OF A TYPICAL SET OF GUARD RAILINGS ON ELE- 
nReereitheinasaligs Macilsei8 VATED RAILWAY PLATFORM IN THE MANHATTAN TERMINAL, 
ev eenrert BROOKLYN BRIDGE. 


the switch at the ter- (All railings are of 2-in. iron pipe. Height of top rail above floor, 4 ft.) 
minal entrance. A _ train 


switched in on the “red line’ track (a name block signal system which permits the trains to 
dating back to the old cable car days and hay- follow each other without unnecessary or long 
ing no present significance) can be put only into Stops. The signal lights are spaced only 100 ft 
the north pocket. This means that Ridgewood apart and remain at “danger” (red) for a dis- 
trains must come in on the “red line’ track, tance of TOU ft. back from the last car of each 
While Brighton Beach and West End trains must train. The train speed on the bridge is limited 
to 15 mi. per hr. 
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PASSENGERS CROSSING BROOKLYN BRIDGE. Passenger Handling. 

Per day Per hr., 5.80 to 6.30 p. m. In one hour during the period from 5 o'clock 
Elevated. Surface. Both. Elevated. Surface. Both. to 6.30 in the evening, between 31,000 and 32,000 
17,139 52,206 159,345 3,258 2,135 5.893 ; . ‘ : 
96,205 153,654 14,039 45.554 passengers must be loaded into 61 six-car trains 

in the Manhattan termina! The seating ca- 
203,344 100,655 312,999 34,773 16174 0 DO,947 


pacity of each car is from 48 to 60 and the aver- 
age number of passengers per car is from 85 to 
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SS. As a matter of fact, owing to irregularities 
n the flow of passengers and trains, many cars 
go out loaded with 130 to 150 passengers. Each 
train has about three minutes in which to pass 
completely through the terminal, which = gives 
tbout 30 or 40 seconds for loading. 

The system of guard railings on the platforms 
of the terminal, designed by the Department 
of Bridges, New York City, is probably the 
most important single factor in the orderly hand- 
ling of passengers. <A plan of a typical set of 
railings is shown in Fig. 2, and the position of 
all railings is indicated in Fig. 1. Different 
railings are required at each station platform to 
fit in with the cvlumn and stairway positions. 
The passengers arrange themselves in a double 
file between the railings so that at each loading 
point the heads of two double files of passengers 
are drawn up facing each other with a space of 
about 6 ft. between the front pair of each file. 
A single platform-man_ stationed in this open 
space is enough to keep the files in order, pre 
vent roughness and assist the guard in closing 
the gates. Policemen help to stop the movement 
of the crowd when the blue gate signals are lit. 
The railings do not reduce the available space 
for waiting passengers except for the small space 
kept open at each loading point. 

The open space permits the rapid discharge of 
passengers at the platform which is used both 
for loading and unloading, and also facilitates 
the cross manoeuvering sometimes necessary on 
the island platforms. At the Lexington Ave. 
platform between the two pockets, for examp’e, 
Lexington express trains are ordinarily brought 
in on the north side and Lexington locals on the 
south side, and the passengers arrange them- 
selves accordingly. Occasionally it happens that 
a local has to be run into the north pocket or an 
express into the south. Then the people wait- 
ing for that train file through between the same 
railings as though it were on the usual side, but 
at the loading point the files turn toward the 
opposite side of the platform and pass across 
and on into their train through the space kept 
open between the other two files. 

The identity of the approaching train and the 
side of the platform to which it will come is 
made known to the waiting crowds some seconds 
in advance by announcing arms mounted in cases 
above the center of each island platform. The 
arms are manually operated by men_ stationed 
near the electrical announcers controlled by the 
despatcher’s assistant. Illuminated signs are 
provided above each platform showing the name 
lights for the trains that load there. As a re- 
sult, unnecessary crowding is practically elimi- 
nated, but when the right train arrives it finds 
its passengers all ready moving up for it with 
a good pressure on the files between the railings 
which makes the loading of a train a matter of 
only a few seconds. 

In case the loading platforms should become 
too densely crowded, as in the case of delayed 
trains, gates are provided at the foot of all 
stairways leading up from the mezzanine floor. 
The admission of passengers through the turn- 
stile passimeters on the mezzanine floor, which 
have entirely replaced the old chopping boxes, 
can be stopped by telephoned orders from. the 
platforms or despatecher’s box. The Brooklyn yard 
at the east end of the bridge contributes largely 
to the successful operation of the Manhattan ter- 
minal. Trains of the nine different elevated 
lines are switched through this yard in the rush 
period at the rate of 122 per hour. 
trains, known as gap trains, are kept ready on 
three stub tracks in the yard during the rush 


teserve 


hours and are sent across when required to fill 
gaps occasioned by delays or breakdowns on any 
of the lines in Brooklyn. 

The terminal is at the present time just about 
up to the capacity of the bridge, that is, as many 
trains can be put through the terminal in a given 
time as can safely be operated over the bridge 
tracks. The East River tunnel of the Inter- 
borough subway has exerted a marked influence 
on the number of passengers using the elevated 
and surface lines on the bridge. The number 
crossing the bridge was about 97,000 per day 
less in each direction in November, 1909, than it 


Was just before the opening of the subway tunnel 
in January, 1190S The principal decrease, how- 
ever, is in the non-rush hours and more pass- 
engers are taken out of the terminal in the even- 
ing rush period at the present time than before 
the subway was opened. 

A great deal of credit is due the engineers of 
the Department of Bridges of New York City for 
the development of the present efficient traffic 
System of the bridge, and their work has been 
greatly facilitated by the generous cooperation 
of the Brooklyn Rapid Transit Co We are in- 
debted for assistance in getting material for this 
article to Mr. F. Van Z. Lane, Assistant Engi- 
Neer in charge of traffic, Department of Bridges, 
City of New York. 
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An Austrian Drill Boat with Screw-Operated 
Spuds. 


Screw-operated cast-iron spuds are used on a 
rock drilling boat recently built for Austrian har- 
bor improvement work at Triest by Bromovsky, 
Schulz & Sohr of K6niggratz, Austria. This 
scow is described briefly by Mr. C. Stromek, its 
“Zeitschrift des Vereines 
deutscher Ingenieure’ of March 26, 1910: the 


designer, in the 
































steel The guide frame is pivoted to swing 
through a small angle both outward and length- 
Wise of the boat, to be able to drill several holes 
at one setting of the boat. 

The spuds «are cast-iron, hollow, of circular 
Section with four longitudinal guide ribs Each 
is made of several sections screwed together, 
and the upper sections are taken off when 
Working in moderate depths The guides are 
Steel brackets attached to the outside of the 
hull 

For lifting the spud, a cable attached to the 
lower end and passing over a sheave at the top 
of the deck frame is handled by a hoisting-engine 
drum. For forcing the spud down, however, 
screw-jacks are provided as shown in the sketch 
These are operated by a special engine, through 
a reversing clutch, shaft-and-gear connected te 
a set of worms meshing with worm-gear teeth 
cut on the nuts of the jacks. The two jack-screws 
of each spud carry a crosshead which slides 
loose on the spud but can be fixed to it by a steel 
wedge key driven through one of a _ series of 
rectangular holes in the spud 

In operating, the spud is held on the cable 
hoist until ready to be lowered when, if the 
bottom is suitable, it is dropped to a bearing. 
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SCREW-OPERATED CAST-IRON SPUDS ON DRILL-BOAT FOR HARBOR IMPROVEMENT AT 
TRIEST, AUSTRIA. 


drawing herewith showing one of the four spuds 
is reproduced from that article. 

The boat is designed for work to a final depth 
of 33 ft.. and was required to drill holes 6% ft. 
deep, though as built it can drill S ft. with one 
steel. It is a steel vessel 50 ft. long by 20 ft. 
broad by S ft. deep. The spuds are located one 
at each corner, and are set vertical There are 
two drill slides, both on the same side of the 
boat, carrying each a= spring-cushioned percus- 
sion drill driven by a 3-HP. electric motor 
through a crank and pitman. The drill bit is 
about 5 ins. in diameter; the stroke of the pit- 
man is 2.4 ins., and the limiting throw of the 
drill-rod 5% ins. The normal speed of working is 
380) blows per minute. The drilling machine has 
S\%4 ft. slide length on its guides, so that this 
depth of hole can be drilled without change of 


The great weight of the spud due to its being 
made of cast-iron ensures the point seating 
itself solidly. Then the jack crosshead is raised, 
keyed to the spud, and hauled down, The jack 
screws of all four spuds being set in motion 
simultaneously, the boat is lifted evenly on the 
spuds. 
--_—_— ae 

THE PURCHASE OF COAL under s; 
the quality and a method of payment according to 


ecification fixing 


the character of samples as delivered is urged by the 
Board of Managers of the Geological Survey of New 
Jersey on the purchasing agents of the various State 
institutions The State Geologist has recently been 
lirected to assist such purchasing agents in 





reparing 
suitable specifications and in making such analyses as 
are necessary to fix payment The State expends about 
$125,000 annually for coal for some 15 nstitu 


tions 
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Some Formulas for Statically Indeterminate 
Members and Frames. 














































































moment at any other will reach the value 
Pa There value of P, which 


may be mathematically determined, beyond which, 


part 


will be a limiting 
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By ©. T. MITCHELL.* for very small values of a, the moment somewhere 4KEI 

The following formulas are proposed as an aid near the middle of the column will begin to ex- Substituting the value of R in the equation fo 
n. th inalysis of Inoment stresses in single ceed Pa in consequence of the deflection; but WV, and letting W O, we have wr “eh which 
nembe rin rigid framed bents, due to eccen- this refinement is unnecessary here. It is suffi- shows that the resultant load passes through 
rik ’ i Eo 1 ‘ igic ‘rami 4 s tically cie ( e hat on St 4 “One > crip ing ‘ . } > 
tri iding or to the rigid framing, in statically ent to state that P must approach the crippling the axis of the column at % h from the base. 
ndeterminate ases Such cases are common load given by Euler’s formula before this con There is a positive moment equal to % Pa about 
nough in nearly all structures, and are either dition obtains. the base of the column. 
roughly allowed for or neglected in ordinary de To investigate the moment at any part of this All points of contraflexure and hinged joints 

d ! S ‘ . 4 < 5 ‘ 
gn Wing to the absence of formulas covering column we must first find R. If the column is in this and subsequent figures are indicated by 
ti subject. The Writer is not aware of any hinged at the base, the case is statically de- small circles; and for simplicity only the neutral 
publication which presents such formulas, sim- terminate and FR is found directly. If it is fixed axes of the members are drawn 
plified and arranged so as to be of use to the at the base, as shown in the figure, R becomes 
. ae ‘ps = r ~o 
engineer, statically indeterminate, and resort must be had Combined Crane-and-Roof Column, 

No special originality is claimed in the de- to the equation of the elastic curve. It is as- Fig. 2 is a more general case of eccentric load- 
luction of the formulas, as they are all based on sumed that the moment of inertia, J, of the ing. The top of the column is hinged and 
the accepted equation of the elastic curve. Though vumn, is constant, and that the horizontal de- stationary, and the bottom fixed. The upper 
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FIGS. 1-7. SOME STATICALLY INDETERMINATE FRAMES. 
(7) 

not mathematically exact, they claim to have all flection at the top of the column is zero, The part of the column is assumed to have a differ- 
the exactness which the subject warrants, and in rrigin is taken at the base, Y-axis vertical, and ent moment of inertia from the lower part, which 
this connection criticism is invited Y-axis horizontal. Clockwise moments are taken is frequently the case in practice. The force R 

us positive. Neglecting the effect of the added is determined the same as above, except that 

: 1 Col Base Fixed I 

Eccentrically-Loadet a — moment Py as being small, we have for the mo- there is a separate integration to perform for 

lop Hinged. ment at any distance . from the base each division of the column. The fact that the 

An eccentric load is treated in the text-books i two deflection curves for d and t have a common 
‘ } lie ralle)] t he » r axis ay " a . . 
as a load applied parallel to the neutral axis of 7 KI a — R (h r) tangent and displacement at their junction en- 
the column, so that the eccentricity is the same F i ax , ables us to eliminate the constants. 
at the top and bottom of column. This causes ees In case there is an axial load on the top of 

. : ence 
a maximum deflection and stress at the middle of ] Rx the column, and the axes of the upper and 
1 : . 4 - t Ww . ay ¥: yg ae P P P 

the column, and in order to determine it exactly EI- y Pan Rhar- Cy lower divisions do not coincide, there will be 
We must resort to a differentiai equation con ‘ da ) an additional moment, which must be added to 
taining y, the variable deflection, in the second and or subtracted from Pa, according as it is posi- 
term. There is another class 2 e —— load, Pax Rh 2? Ra tive or negative. This case is analogous to that 
as shown in Fig. 1, where the column is fixed at Ely ‘ - +(; r+ (C2 of a column supporting a crane-girder midway, 

} hil it toy ie ») gor4) a ori ] . e a . : + : : : 

the base, while its top is held against horizontal 4 2 6 and carrying the roof of the building at the top. 
deflection only. Here the path of the resultant dy The position of the zero point is variable for this 
load passes through the axis of the column in- As ind ¥ QO when wt 0, the constants case, but may be found as soon as R is known 
stead of being parallel to it. This is due to the de The formula for a column with hinged top is 
actic ) force R ic ‘events overturn- : ~omewite aime vives alle ee ee . 
action of the force RK which pr cr ve ‘ca altinimeted: Aaa alsa Selene nena h. presented, because it gives slightly greater mo 
ing of the column, and is just sufficient to cause ny) Mihi ments than one for the top fixed, and is much 
the 1p of the column to remain stationary after ’ as ene a te ia - aaa cei : 
oe t Anes the co ms es ‘ Lil ul a Pah Rhs simpler to “Shy, since the latter requires thé 
the application of the loas. ie, 1 0 letermination of a couple at the top to fulfil the 

Since the moment is proportional to the distance 9 » condition of a fixed end. 

g f é 4 3 

of the dotted resultant from the axis of the col- } The formula for hinged top is 

umn, it' is apparent that the maximum moment is WRC p ‘ 
m 4 “. , aie 
at the top of the column, where the deflection is R ? a (1) 3 Pad(h — % ad) . 
zero, and that for appreciable values of the ec- : a h t So) ee ee (2) 
, : “1 ~ d t 
ce ‘icity a, the strength of the material will be . 
DIVICIT ‘ , E . . and the tangent at the top has a slope given by h ¢ a 
exceeded at the top of the column before the F 
: dy l 

*Constructing Engineer for ~ ee ——— El — Pah It will be noted that the moments are less 
Min Smelt > & Power Co., Ltd., Grand Forks, B. (¢ he ; 
ng = tives Copper Cliff, Ont dx 4 than Pa for every position of the load, in this 
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se, except when ft 0, when the formula re- ifter changing the sign, since the moments are If there are two or more oads on th al 
es to Case 1. taken on the opposite side of the column. placed unsymmetrically about the cent ne 
n case there is more than one load on the Equating these two expressions, and solving fora, the moment on either column is found by taking 
umn, # is determined by an algebraic sum- RB Pies I the sum of the moments due to each id I 
ition of the P’s for each load, though in this : . B “5 the loads are symmetriea places | Cee 

the formula only applies to a column of 7 naar ‘-e. 2y ¢ Wars I is er pein dete \ iad te . oe - ita 
nstant cross-section. R, I(31 —hil following formula 
Frame of Two Columns and Cap Beam. 2 ] a2 
Mig. 38 is an application of the first case con- It only remains to determine Ai. Assuming that a (4) 
icred. It represents a beam of moment of in- Pi, $t3-2h] a 
a Ip, supported by and rigidly fixed to two R, . , the equation reduces to the form: ; 

columns, each of moment of inertia J-; the l Since all these formulas apply equally we vhen 
im carrying a concentrated load at any posi- 1 Le? tne column shown is replaced by a tension men 
m. The moments of inertia Jy) and Ie are of a= : (3) ber, this formula may be used vestigatin 
irse taken about axes perpendicular to the 3 RB cae moment in vertical members ¢ \ igh 
ine of the paper. The deflection of the beam ol Bede Sor bridge, with rivet-connected floorbeams In 
ler the load is resisted to a certain extent by 2 through railway span known to the write 
h column, with the result that an inflection If the load is at the center of the beam, it be- where the moments of inertia of floorbeam at 
int is formed on each side of the load. It is eomes hip-vertical are as 40 to 1, the resulting 


ident that if we can locate these points, we 
n determine the moment on either column 
rectly, since the effect is equivalent to that of 
cantilever bridge with suspended span. 
The following assumptions are made: (1) that 
displacement at the top of either column is 
ro in any direction; (2) that the tangents to 
flection curves at the intersection of beam and 
imns always form a right angle; and (3) that 
entire structure possesses a uniform modulus 
elasticity. The columns are taken as fixed 
the base. 
Take an origin at the right end of the beam, 
ssume Y-axis vertical, X-axis horizontal, and 
ockwise moments positive. Call the left re- 
tion Ri; the distance from the left column to 
ro point, @; and the other dimensions as shown 
Fig. 3. The problem is to find an expression 
1 the tangent to the curve at the left end of 
the beam, and equate it to an expression for 
i¢ tangent to the curve at the top of the column, 
nd thus solve for a. 
We have for the moment at any point of /., at 
listance wa from the right end: 





dy 
M=EI, — — P(l.—r) + Ri (l—2z) 
da? 
Ria (A) 
\nd for any point in the segment h similarly: 
dy 
M=E I, = Ri (1 — 2) Ria (B) 
da 
Integrating eq. (A) gives: 
dy 1 
EI, -=—Phxr+—Pxr+Rilez 
dx 2 
1 
— Rha®*—har+C, 
» 
nd 
] 1 1 
KIyy Pls x’ — Px —Rhila’ 
s 6 2 
1 1 
— — Rw — — Riax Ci x+ Co 
6 2 
As y O when « 0, CO, 0. 
Integrating eq. (B) gives: 
dy 1 
hE I,— Ri la— Rw — Riaa+ C3 (C) 
da 3 
id 
1 1 1 
Ky y= — R, la? ——Ra* — — Rav’ +C32-+ Cy 
2 6 2 | 
\s QO when w 1, and the two curves have 


common tangent and deflection at the load, 
have three conditons by which to determine 
he three unknown constants. Substituting the 
ilue of Cs in eq. (C), we have for the tangent at 
ie left end of the beam 
dy Re R, al P 1:3. 
El, — = —~— — —-— - —- 
dx 6 2 61 


w the tangent to the curve at the top of the 


Jumn we find from the deduction for the col- 
imn Fig, 1, eq. (la), to be 
dy Riah 
E I.— - 
du 4 


l 
a= = (3a) 
41 2h - 
On letting h 0, which produces the condition 


of a beam with fixed ends, and comparing values 
of @ for different positions of the load, with the 
values of @ given in mechanics for a beam fixed 
at the ends, a slight discrepancy is found to 
exist for all positions of the load except at the 


center. Our assumption therefore that hi 


is only an approximation. For a beam fixed at 
the ends, with an unsymmetrically placed load, 
the moments are unequal at the opposite ends of 
the beam. As this condition will more or less 
exist in the structure under consideration, es- 
pecially with short or heavy columns, the greater 
moment will prevail over the lesser, and, since 
in Fig. 1 the lateral force acting on the column 
is directly proportional to the top moment, there 
will be a slight deflection of the whole structure 
in the direction of the lesser moment, in order 
to restore equilibrium. 

If the bent is allowed to find its own equilib 
rium, the two reactions will naturally be pro- 
portional to the divisions of the beam. But we 
have assumed that there is no deflection of the 
structure, in other words, we have introduced a 
force (such as would be supplied by diagonal 
sway bracing or other means) to prevent any 
deflection, and this force must exert a moment 
about the base of the structure, slightly changing 
the relation of the reactions. To determine R: 
exactly, we must first find an equation for }b, 
similar to the one for a, except that 1, becomes l, 
and Rk: becomes (P — R,); we then find another 
equation containing a, 6 and R, by equating the 
sum of the moments on either side of any point 
in the beam (the moment of the overturning 
force referred to thus becoming zero). Having 
three equations containing the three unknowns, 
a, b, and ki, we can solve for R,. The result 
contains third powers, and is so unwieldy as to 
be out of the question for practical use. The 
results it gives are very close to the assumption 
made, as the writer has proved to his own satis- 
faction. 

When the load is at the center of the beam, 
the formula above given becomes exact, within 
the limitations imposed by the hypothesis and 
the further limitation that in computing the 
tangent to the column, we have considered only 
the deflection caused by the moment R, alone, 
and neglected any ultimate deflection due to the 
vertical load Ri acting along the axis of the de- 
flected column. Greater refinement would merely 
transform the formula into a curiosity, without 
appreciably affecting the results.* 

In the case just considered, and all following 
ones, the columns have been assumed to be 
fixed at the base, as this is usually approxi- 
mately the case in practice, and results in 
slightly greater bending moments on the column 
To find a for hinged columns, simply multiply 
the term containing h by 4/3, since the tangent 
to the curve at the top of a column with hinged 
base, is 4/3 that of one with fixed base 


*As the deflection of the beam due to shear is also 
neglected, these two considerations will tend to neutralize 
each other. 





centricity is found to be 14% ins. Thi 


nection with the maximum load on the floor 


beam, including impact, gives a bendine 

of 2,400 Ibs. per sq. in. on the inner flange 
the vertical. As the latter was designed for 
direct net stress of 16,000 Ibs per sq n 1 
probable maximum stress was 18,000 Ibs per 
sq. in If the floorbeam had been designed wit 
less regard for stiffness, the resulting bending 
Stress In the vertical might well hav vere on 
siderably higher. The use of this formula thus 
enables one to find, with a minimum of labor, 
the proper proportions of beam and verti il, in 
cases where economy of headroom is an im 
portant factor. 

Fig. 5 shows the same class of structure wit 
a uniform load wl. As th oading is sym 
metrical, no approximation is introduced in the 
deduction. For convenience the origin is taken 
it the center of the beam, where the tangent t 
the deflect on curve is zero, For the now nt 
any point of the beam at the distance w to the 
left of the origin, we have 

ad’ y w/l wil/l 
M=EI,- —( r) r ) 
d x* 23 2 \32 
/ a \ 
w af ) 
» 
Integrating 
dy wl a wla was wlia 
E1I,— — 
dx S } 6 } 
u l I wa la aw ara 
4 2 2 
l 
Substituting for w, the tangent at the ft 
& 
end of the beam 
dy w 13 wal wail 
kl + — 
dr 24 4 } 
Now the tangent to the curve at the top of 


column we know from above to be 


Pah 
{FE I, 
But P is assumed to be the equivalent load 
Which acts at the nflection point nd in this 
Ww 
case is (I a) Substituting this ilu f P 
equating the two tangents and solving for a, 


results in the expression 


— B 
l l cit oh TF, 
a ; (5 
2 2 \ 6/1 rh 1 ? 
The bending moment on the eolumn en is 
l 
roughly, wa or, if the value f «a is ire 
, 
wa 
(I 1) By letting h O, a is found . 
» 
l l 
Which is the y ie of ad for a b 
> » ” 
2 = 5 


With fixed ends, under uniform load 
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General Case of Two-Story Framed Bent. 


There will now be deduced the two general 
formulas next shown, which cover not only the 
three preceding cases but also the case of a 
beam rigidly affixed to two members at each end, 


provided the arrangement is symmetrical about 


the center of the beam, and the three members 
intersect in a point. The supporting members 
may have any direction whatever, provided the 
conditions are such that there is no displace- 
ment of the point of intersection, such as would 
be assured when one of the members was a ver- 
tical tension or compression member. If there 
is any displacement of the point of intersection, 
secondary bending moments are induced, which 


the formulas do not provide for. 
In any one of the bents sketched in Fig. 6, 
imagine a force Rk, at the end of the lever-arm 4d, 


the inter- 
temporarily 
Rya 
members 
Ra 
proportion 
the 


the members, 
part of 
The 
this 
Call n, 


acting on supporting 
the 


resulting 


mediate beam being re- 


moment will be re- 


two 


moved 
instead of 
by 


case by 
the 
and it, 
We 


sisted in 
proportion of resisted 
the 


have 


one. 
resisted by 
then that 


member /,, 


member I. condition 


m+ Nn, 1. To find another equation contain- 
ing ”, and n,, we equate the tangents to the de- 
flection curves of the two members at their in- 


tersection. Since there is assumed to be no 


displacement at this point, and since we 
the members to be fixed, 


will as- 
sume the other ends of 


it is evident that the required expression for the 


tangent is the same as that deduced for the 
Pah 

column Fig. 1, in eq. (1a), or ——. Substituting 
4h I 


the proper values of P, h and J, and equating the 
two expressions, we have 


n, Ria hy nm R, a he 








4ED 4E I, 
Solving for m and n 
he Ii . 
) = —_— , and m = 1 —n (6a) 
he I, t In hy 
Either of these expressions, multiplied by R, 4, 


will give the moment on the corresponding mem- 


ber. This case, however, must not be confused 
with the case shown by Fig. 2, for in the latter 
the column is free to deflect either way at the 
point where the lever arm @ intersects its axis, 
while in the present case we have assumed 
some force acting at this point to prevent de 
flection. In the sketches in Fig. 6, the beam 
itself supplies the force, and it only remains to 


find the unknown quantity @ to make the analysis 

the between beam 
members is rigid,- the tangents 
equal at the point 


complete. Since connection 


and supporting 


to the deflection curves will be 





of intersection. The tangent to either support- 
ing member, after substituting the value of 
n,, is 
hihe Ria 
4 E( hy I, +- I2 hi) 

Pl, w 
where R, —— or (1 — a), according to the 

l 2 
ioading. Equations for the tangents to the beam 
have already been deduced for concentrated and 
uniform loads, and the final -expressions for a 


as shown are obtained in the same manner as 
in the previous problems. They are: 
For a concentrated load, 
ee 
a= (6b) 
3 
31+ —C 
2 
For uniformly distributed load, 
l l ; 


te 
~ 


3c4+: . 
- —— ——“4 | (6c) 
2 2 \ 3C +61! 
in which 
hy he I, 
(’ Lae 
he I, -+ hy I 
that the 
reactions of a 


observed 


It will be 
tion for the 


same approxima- 


load in any 


single 


the 
the simpler case 


position on introduced here as for 
letting /; or Is zero, it 
these the 
mem- 
that 


beam is 

By 
will be found that reduce to 
either 


multiply h for 


formulas 


preceding ones. Also, as 


the 


before, if 


ber is hinged at end, 


» 


member by 4/3. 


In general, when this kind are 


designed solely to support the load on the beam 


rigid frames of 


it will be found that the beam section will be 
so much greater than the column section that @ 
will be very small, and the moment stress on 
the column negligible. In other words, the col- 


umn will have to be designed to satisfy the con- 


ventional formulas for column. design, rather 
than with reference to the moment induced by 
the beam, With short columns, however, or 
heavy, shallow girders, cases occur where the 
total stress at the top of the column will exceed 
the accepted safe limit. For such cases, the 
connecting gusset plates, if carried far enough 
down the column, will usually prove sufficient 


reinforcement, since the moment stress decreases 


from the top of the column down. 

The most important application of the for- 
mulas is the case where the column or other 
supporting member carries an initial axial load, 
in addition to the load on the beam. In such 


cases it will sometimes pay to avoid a rigid con 


nection, simply letting the beam rest on brackets, 
since the eccentricity by this means is less than 


Where the connection is rigid. In general, where 


light beams, not forming an integral part of the 
Whole structure, are attached to heavy columns, 
rigid connections are inadvisable, not only on 


account of the strain on the column, but also on 
account of the excessive strain on the connecting 
rivets, the effect a cantilever 
from the column out to the inflection point, car- 
rying half the load at its 
all such cases is easily effected by means of the 
An illustration will be given: 

adjacent Z-bar columns, 16 ft. high and 
16 ft. apart on centers, stand with the projecting 
flanges of the Z-bars pointing toward each other. 


since beam is in 


end. Investigation of 


formulas. 
Two 


They have fixed bases and fixed tops, due to 
symmetrical girder loading. The moment of in- 
ertia of each column about the axis in question 


its total 
earries an axial load of 
support a chain 
columns for the pur- 
As the 
girder above is fully loaded, two 15-in. channels, 
with a inertia of 625, will 
be directly riveted to the flanges of the columns 
3 ft. from the top, to support the block. As the 
weights to be the direct unit 
the GOO sq. 
may be safe. To find the 
(6b). In this case, 


is ZOO, its area of section is 17 sq. ins., 
depth is 12% ins., and it 
170,000 Ibs. It is proposed to 
block between the 
pose of lifting weights up to 20,000 Ibs. 


midway 


combined moment of 


lifted only increase 
about Ibs, per 


considered 


stress in 


this 


columns by 
in., 
moment stress consult eq 
h, is, a 3. Is 625, fh Iz = 200, and 
l 16. Substituting these values, @ is found to 
be 314 ft., or 39 ins. The moment will then be 
10,000 x 39 390,000 in.-lbs. The proportion of 
this the upper part of the 
13, 
(ja), is ——, or 320,000 
16 
The resulting stress on the extreme fiber 
about 10,000 
direct stress 


moment borne by 


column, or ,, by eq. 
in.-lbs. 
of the 


Ibs. 


column will accordingly be 
which added to the 
total of 20,600 lbs. per sq. in., which is 
the limit for a column of medium 
especially as there is a probability of the 
this point in the being 
the amount assigned, due to de- 
riveting brackets to the columns, 
the thereon, it is 
excessive moment is 


per aq. im., 
makes a 
beyond safe 
steel, 
direct column 
greater 
flection. 


stress al 
than 

By 
and merely resting channels 
that an 


avoided. 


bending 


seen 


Kneebraced Bent. 


In Fig. 7 the case of a kneebraced beam and 
column connection is represented. All the con- 
nections are assumed to be hinged except the 


bases of the columns, which are fixed As it is 
impossible to use the method of tangents in this 
case, expressions for the deflection of the beam 


kneebraces 
are found and equated, solving for R, the ver- 
and horizontal component of the force 


and column at the connections of the 


tical ex- 


erted by the brace. As the kneebrace is ; 
sumed to make an angle of 45° with the ho 
zontal, the deflections and components. will 


practically equal. 
Resulting formulas are: 
For a central concentrated load P, 
P(E — 4a’) 
R= 
b3 


2(3 1? —4a?—12¢) +4—(8ah+anl, 
h3 


For uniformly distributed load wl 
w (a3 — 2a’? l + I) 
R= (7) 
bs B 
(3 ?—4a*—12¢c’) }2—Bah+a)I Cc 
h 


Having R, the column may be considered as 
beam with one end fixed and the other free, a: 
the bending moments computed accordingly. 
partial check on the may be obtain 
by letting /. equal when the 
Rk will be found to correspond to the reactions 
of a continuous beam as given by the Theor 
of Three Moments. 

Formulas might be multiplied without numbe: 


\ 
formulas 


infinity, Values 


to suit the various cases of this character that 
arise in structural work. It is thought, however, 
that a judicious use of the ones given in this 


article will cover practically all cases which it is 
necessary to investigate. 

Though the formulas 
rical arrangement of 
results may be 
lows: Suppose 


only apply to 
structure, accurate enough 
found for the contrary as fo! 
the beam to be fixed in a wall 
at one end and riveted to a column at the other 
Find a for the column end, on the 
that the structure is symmetrical. Do likewis¢ 
for the other end, by letting J. equal infinity 
Having the two zero points, it is a simple mat- 
ter to find the at the column and 
sequent moment. This method may be carried 
out for unsymmetrical arrangement, and 
gives close enough tor all practical pur- 


symmet 


assumption 


reaction con- 
any 
results 
poses. 

Though these 
very general 
means of testing 


for 
more as 4 


formulas will not come in 
and are valuable 
completed designs than as 
working formulas, the writer believes that they 
will be considered a useful acquisition by most 
structural On this supposition the 
above article was prepared for publication. 


use, 


designers. 





Field Work in Locating Irrigation Ditch 
and Canal Lines. 


By ALBERT B. BARTLETT,* M. Am. Inst. Min. Engrs 
The history of irrigation in the west shows 
that the most economical irrigation enterprises 
were those first taken up, the conditions being 
such that only ditch lines from streams with 
perpetual flow during the irrigating season (from 
May to September) were necessary to irrigate: 


the crops. In such cases, the area of land avail 
able generally exceeded what was thought to be 
the irrigating capacity of the streams, and there 


fore the ditch lines selected were those which 
could be constructed at the least possible cost 
to carry the volume of water desired. Later on 


measurements made on the streams showed that 
the volume of water flowing in the streams dur 
ing the spring months was greatly in excess o! 
that available during the dry season in the sum 
mer, when water required for irrigation 
Storage of water was the next step. Followin: 
storage and the increased values which irrigate 
lands were found to have, the 
canal lines were constructed, and it seems to b 
the case with the western streams which rise i 
mountainous countries, that extensions of th 
irrigating systems have unlimited possibilities. 
The first ditches were run over such ground a 
to avoid heavy cuts, steep sidehill work, flum: 
and tunnels, which are not now regarded as vel! 
objectionable features. In order to get the great 
est carrying capacity for the ditche 
the grades were made too heavy, so that mu 
erosion and wearing down of the bottom of tl 


was 


more expensi\ 


possible 





*Bartlett Engineering Co., Cheyenne, Wyo. 
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cases, entirely new 


a result of experience along these lines, the 
irrigating systems is now a 
the slope stake on the 
more satisfactory 
maps of the region in which an irri- 


the rating of streams. upper slope stakes are set 


cross-sectioning. 


level, and then however, as the 


sufficiently accurate. marks are set about 


iaracter of the country through which they will 
be constructed 


sed in carrying on the work after the first step, 


measurements 


are taken either by deflection, as igs done in the 


the material to be moved and the 


th each special case, generally consists either the Smith or the Saegmuller with an hour 


half-mile, because with a little practice the 


probable accuracy 


the size of the proposed 


by having to wait 
behind a cloud, and in 
of a continuance of cloudy days, the detlec- 
upper slope stakes being un- 


tom, unless the country is rough, requiring sharp 


work has sometimes been done by 


cross-sectioned 


selecting locations of 


pacing» off each 
and setting stakes on the grade of the lower 


the topographic features having given the discharge 


measurements, 


lestroyed, the location of the grade is not lost. 


the case of larger ditches, 
to 10 ft. on the bottom, and a depth of 


erally designed to have a slope of from 1 on Ils 





firmness of the material, and from 1 on 


on 4 for fill on the lower bank It almost 


versally happens that canals are built 


slightly sloping sidehill, so that the cut is from 


Il. lo Sometimes as much as ZO or 80 ft. greater 


on the upper side than on the lower; therefore 


the cut on the upper side of the diteh is 
from 1 on 1 to 1 on 2, again depending 


the firmness of the material. This, of course, 


for earth For solid rock or loose rock, the 


slopes are always made steeper. On account 


the soil being generally shallow, and to 
shale ind loose rock classification, the 
are made to a greater width than would b: 
if the most economical cross-section base: 


the wetted perimeter were selected. 


The greatest velocities permissible in different 


classes of material are as follows 


Velocity, 


Sandy soil Terre core ee re 

EGGGO GEBCOly QO iick kc ds dcdasaeas 
Firm soil and firm sandy loam.. 
Gravel ..... Re ee Per ee xen 
én Me Ol: A | Serer oe 


Loaone rock and shalé......iccccccacees GO to 
GOS TOG: scwcsencdvanceta tandsiceness Cee 
on —= + > 


ft. per sec 
3 





Re 


Preceutiens feu the Safety of Sashoe in 


Plants of the United States Steel 
Corporation.” 


Prior to 1{4%, the work of preventing accidents 





plants of the United States Steel Corporation had 


looked after by the casualty departments of the 
subsidiary companies. In 1907 the chairman 
American Museum of Safety was a guest at the 


dinner of the Corporation, and offered suggestions 
safety devices Within another year the Corporation 
had organized a Committee of Safety, composed of rep- 


resentatives from the various companies, but at 
dependently of the casualty departments, its object 
the inspection of all the plants, with reference 


prevention of accidents. It also serves as a clearing- 


house for obtaining and disseminating the best informa 


tion on this subject. 
The Committee sends its safety inspectors to 


ine the mills and plants These are men of experience 


in matters connected with accidents and are 
detect even slight sources of danger. Nothing 


sidered too trivial to escape attention—unwashed 


dows, which should be cleaned to admit sufficient 


worn floors, loose boards, material piled carelessly 


liable to topple over. 
The recommendations of the inspectors are 
the Committee of Safety, which, in turn, sends 





to the proper representative of the plant which 


been inspected. The company is allowed 30 


which to consider and act upon the recommendation 


If it is not adopted, a return must be made, 


good reason for the objection to the recommendation 


At the next meeting of the Committee, these 


et ee 


are discussed in detail and, where objection has 


made, if the reasons given are not convincing 


me 


Committee, the representative of the company concerned 


is requested to appear and explain the matter 


son. 


The Committee is at present standardizing safety 


pliances for machinery common to all plants 


formerly methods for safeguarding machines and danger 


points were worked out independently, now when 
vice is found practical in one mill efforts are 
introduce it into the other mills. 

The Corporation realizes how very important 


5 mR SY an mt er m= 


pe 


provide for safety from the start, at the time when 


machine is built, and when the safe-guarding 


inconvenient and least expensive. When plans 


drawn for the construction of new machinery, 
rebuilding of old, whether built by the company 
dered outside, to each drawing must be affixed 


on which are listed the various classes of safety 


vices and safety provisions made. Jefore the 


ing department accepts the drawing, it must have 


label affixed, with each item checked up and 


by the draftsman who was appointed to consider 


safety features The subsidiary concerns, also, 


all in their power to promote genera! safety. 





stance, in the draf 





the following notice is posted on the walls: 


ng room of one of the companies 


Attention, Draftsmen: Take the necessary time 
see that every drawing you make fully provides for the 


safety of the employe. 


Another method employed in arousing the 
' : 


of employes in the subject of safety, was a foremen’s 


prize contest held by one of the companies, which 


for 





fered a series of prizes, the first of 
answers to the question: ‘“‘What can foremen 
would probably lessen the number of accidents 


*Extracts from a ‘‘Safety Bulletin’’ of the Americar 


Museum of Safety, 20 West 39th St., New York 
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A iggestion bo : | another means *})° “0 ft. near the rear, depths measured from cu 
sists sedegeleias inasscadéc apse abdul dan lieeal Wi Shahla A Narrow Twelve-Story Building. faik 
gee ) und recommend ms and practical sugges By JOHN S. BRANNE,* Assoc. M. Am. Scc. C. E. Groundwater was reached at 11 ft. below cu 
) il uway rewarded on 7 2 i s nie _ oa aie 
, , The structure described in the following is un- level. The basement for the new building bei 
fone ymipany prin upo le pay envelopes ot ie 2 . ‘i i > a . ’ ° 7 
ei ee s  anemedion tacdsie: Rik: ei usual because of its proportions, being very fixed at 9 ft. 6% ins. below the curb in the fro 
of a lent prevention, with a view to increasing narrow in comparison to its height. The plot portion up to a line halfway between colum 
1ution and wa ine on the part of the men. The on which it stands is only 22 ft. 3 ins. wide at 3 and 5, and at 8 ft. 6% ins. for the balan 
1 of a hand pointing out these sentences one end and less than 20 ft. at the other. The only 5 ft. is left between top of quicksand «a: 
excite the curiosity of foreign workers, who owner desired a 12-story building to be erected basement floor. 
omeone to translate them. For the ben- on this area, and, the story heights being fixed Several methods of foundations were discuss: 
signers, safety signs, printed in several lan- by those of an adjoining building with which it wooden piles, conerete piles, Clark piles, spre 
are posted throughout the mills and yards of , ene 19 Pnnti . tas : . 
, ee: Was to connect, a height to roof of 134 ft. above footings and concrete caissons, open or pneum 
lis nupany calling attention to points of danger. To ‘ : ’ T 3 ti TY eatin. a ot a il 
uA , ‘ur as require ‘he f ‘ rk was ic. > objection to 2 wooden piles appear 
meet the difficulty arising from the fact that many for- curd Was igienceisess ~ foundation work was 1e objec ri € ( I pI oa 
eigner innot read in their own language even, lurid ut some difficulty, requiring pneumatic caissons to be the steady though slow recedence of tl 
sunk to rock. ground water level in this part of the city (pro 
rar The new building, located at No. 20 East 12th ably due to the excavation of many deep cella 
, bo St., and the old nine-story building at Nos. 16 in the immediate vicinity, or to the constructi 
i and 18, are owned by the same party, and were of tunnels under the streets, as for instance t} 
é planned and built to form virtually one building. Subway) which would sooner or later leave t 
. The freight elevator in the old building serves tops of the piles dry, causing deterioration of t)} 
Ne 8.M. 4000 ft-lbs » w = , ‘ : 
4 both, its shaft extended above the roof in an pile tops and subsequent settlement of the supe 
- enclosure to be carried up to a height of 7 ft. structure; and also the risk to the neighbor 
f above the new roof so as to deliver freight to walls in driving piles practically on the lot lin 
ZT 20°) S5lbs. & the new 10th, 11th and 12th floors. Passenger through a treacherous, yielding soil. Anticipati: 
> service is taken care of by one elevator in the trouble along these lines, a considerable amou 
old building terminating in a bulkhead above its of shoring would be required, and also und: 
t roof, and one elevator in the new building run- pinning if the attempt were made to cut off t} 
7 q ning to full height. The new building has one piles at some distance below the present wate 
A i . 
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Fig. 1. Cross-Section of Twelve-Story Building at 
20 East 12th St., New York City. 

d graphic signs displaying a okull and cross bones 

used to convey the notice of danger and the neces 

y for caution, 

In the matter of compensation for injuries, the Cor- 
poration follows the plan of letting the condition of 
the work determine the amount and method. As a 
onsequence, 99%% of all accident cases last year were 
settled without litigation. Of the million dollars spent 
by the Corporation in 1909 in compensation, only $40,- 


000 was the result of lawsuits or obtained through law- 


yers In some of the companies there was practically 
no resort to law Since the safety inspections have 
been instituted, and up to Jan. 1, more than 5,000 rec 
ommendations have been made to the Committee of 
Safety and over 0% have been adopted 








FIG. 2. FOUNDATION 





PLAN 


stairway up to the 9th floor; the three upper 
floors are served by an extension of the stairway 
in the old building in an enclosure alongside 
the freight-elevator extension and of the same 
height. 

The east wall of the old building is pierced by 
door openings as shown on the plan in Fig. 2, 
providing access from either building to the 
elevators and stairways of the other. Thus the 
new building is in effect an extension of the 
old, and floorspace in both can be rented to the 
same tenant in the same way as though the 
building had been planned as one _ originally. 
The heating, ventilating, water and electric sys 
tems of the new building are worked more or 
less jointly with those of the old. The electric 


switchboard controlling both buildings is located 
in the old, and a connection is provided between 
the boiler plants of the two buildings. 

The old building is of 


bearing-wall construc- 


tion; its walls are founded on piles driven in 
the sand soil On the east of the new building 
is a three-story brick fire-engine house, which 
has simple spread wall-footings. Before de- 
signing the foundations of the new building it 
was thought necessary to determine the under- 
lying strata in detail. Three wash-borings were 
therefore made. They showed that the sand on 
top was underlain by a stratum of quicksand 
about 10 ft. thick, and that rock was reached at 


a depth of 24 ft. near the front of the lot and 


*Consulting Engineer, 1 Madison Ave., New York City. 

















or. 


AND FLOOR FRAMING PLAN. 


level, 





In the latter case some sheet piling wou 
also be required to keep the quicksand away fron 
the pile heads while placing the concrete mat. I 
any ¢c 


ase cantilever beams would be required be 


tween two opposite wall columns to transmit 


their loads to the pile clusters, the centers o 
gravity of these not coming directly under th: 


wall columns. 

Concrete piles were open to 
as those noted for the 
the objection 


similar objection 
piles, excepting « 
referring to the decay fol 
the recedence of the ground water. 
thereby a series « 
transverse beams laid directly on the soil, prop 
erly encased with a concrete mat so arranged a 
to transmit the loads of two opposite column 
at a uniform pressure to the soil, were ruled out 
as this method of foundation would bring th 
cantilever (transverse) beams almost down on th 
quicksand, which would make it difficult to plac 
the beams and afford a doubtful bearing eve 
though the whole lot would be practically coveré 
by a concrete mat; and with the probability of th 
recedence of the water level might cause uneve 
settlement, especially objectionable in a buildin 
12 stories high with a base of only 19 ft. 


wooden 
course 
lowing 

Spread 


footings, meaning 


It was decided to use either open or pneumat 
eaissons, going to rock. Although this metho 
was more expensive than any of the others, yet 
afforded safety in construction and subsequer 
absolute safety for the building, giving a positis 
support on the rock and eliminating uneven set 
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‘nt. It was hoped that open caissons could 
used, being the less expensive of the two, but 
contractor found after going into the quick 
d about 4 ft. that it would be difficult and 


ngerous owing to the great fluidity of the quick 


id to proceed farther with the open caisson 
thod, and air pressure was resorted to. 


(the diameters of the caissons are shown in 


2. There are 12 of them, having an average 
eth of 14% ft. The caisson contractor’s plant 
ved at the building on May 28, 1909, and the 
king of the first caisson commenced on June 
The concreting of the last caisson was finished 
July 1, 1909. In all there were 165 cu. yds 
‘onerete placed. The total number of working 
irs employed in the sinking of the caissons and 


icing the concrete was 40S hours, or an average 
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Typical Beam Connections with Wind- 
Bracing Brackets. 


me per foot of concrete caisson of 2% hr.; pet 
ot of shell penetration 17% hr. 
Only a slight amount of shoring was required, 


nd this to secure against possible cracks form- 


ng in the walls of the fire engine house, this 


ill resting, as stated before, on a stepp d-out 


oting course without pile supports. 


The cantilever system employed is shown in 
‘ig. 2. It consists of a series of 10-in. 25-!b. dis- 


ributing beams on top of the concrete caissons, 
nd 24-in. SO-Ilb. cantilever beams transversely, 
ll beams being properly tied together with pipe 
parators and tie-rods, and all interstices filled 


vith cement grout, with concrete casing all 


uund for protection from rust. 
SUPERSTRUCTURE.—The superstructure is of 
ie ordinary type of skeleton steel construction 
ith the enclosure walls carried by wall girders. 
in the west side of the new building the enclos- 


ure wall commences at the 10th floor level (or at 
the approximate roof level of the old building). 
The floor is of 12-in. hard-burned terra-cotta flat 
arches, topped off with cinder fill and 114-in. 
maple flooring. Stair and elevator enclosures are 
made of 4-in. terra-cotta blocks as are also the 
bulkhead enclosures around freight elevator and 
Stairs above the roof of the old building and 
around passenger elevator above new building. 
The latter are covered outside with S-ply plastic 
slate roofing. The roofs of all pent houses over 
stairs and elevators are formed by tees, 23-in. 
centers, filled with terra-cotta book tile 3 ins. 
thick. The roofing on main roof and pent houses 
is 10-ply plastie slate roofing. 

WIND-BRACING.—Fig. 3 shows a typical con- 
nection between beams and columns, which forms 
a portal system of wind-bracing. Triangular 
plate gussets are riveted to the underside of the 
2U-in. transverse girders and to the columns. The 
webs of the girders are connected to the columns 
by 6 X 3%-in. angles, riveted. The bracing was 
designed for a wind load of 20 lbs. per sq. ft. on 
the east wall from roof down to the top of the 
fire-engine house The wind shear was assumed 
to distribute equally between windward and lee- 
ward columns, and the points of contraflexure in 
the columns and beams were taken at midlength 
in each case. 

This building was designed by Mr. Wm. C 
Hazlett, Architect, 1133 Broadway, New York 
City. The writer was Structural Engineer. The 
foundation work was done by the O’ Rourke Engi- 
neering Construction Co., and the steelwork by 
the Alfred E, Norton Co. 
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Comparison of the Chasastesiale Features of 
Special and Stock Hydraulic Turbines. 


By H. BIRCHARD TAYLOR.* 

There are two distinct classes of reaction tur- 
bines manufactured in the United States, namely, 
special or built-to-order turbines,-and stock tur- 
pines. 

We rarely find both classes of apparatus manu- 
factured by the same concern. This is because 
the workmanship characteristic of the special 
turbine is of much higher grade than that re- 
quired in the manufacture of the stock turbine, 
and the firms engaged in the construction of 
hydraulic machinery have found it impracticable 
to turn out two grades of workmanship in the 
same shop Consequently, as a rule, a concern 
specializes in one or the other of the two classes, 
and does not attempt to manufacture both. 

General Features. 

A turbine developed especially for a particular 
combination of power, head and speed is more 
expensive and, as a rule, is far more éfficien 
both hydraulically and mechanically than a stock 
turbine which would apply to the same con- 
ditions. 

Stock turbines are made in lots from standard 
patterns, and for the conditions for which they 
have been intended, wheels so constructed have 
given entire satisfaction. As a class, stock tur- 
bines are distinctly a product of the testing 
flume and, although very high efliciencies have 
been secured in stock runners when tested at the 
flume, it is generally the case that the runners 
ire applied to inefficient wheel-casings and draft 
tubes; consequently, the efficiency of stock tur- 
bines, in general, is low and flume tests cannot be 
depended upon as a relisble indication of the 
economy of the completed units when operating 
in place. The manufacturer of the stock turbine 
issues a entalog giving the powers, heads and 
speeds to which the apparatus he has in stock 
will apply, or for which he can make up ma- 
chines in short order from his standard patterns. 

This class of apparatus finds its application in 
cases where low first cost and quick delivery are 
the principal requisites, and where efficiency, cost 
of maintenance, regularity of operation and ap- 
pearance are secondary considerations. The con- 
trolling factor in the purchases of hydraulic 
machinery for a majority of the small instal- 
lations, has been and will be the one of first 


*Assistant Hydraulic Engineer, I. P. Morris Co., Phil- 
adelphia, Pa. 


cost. There is a growing market for the stock 
turbine, and the manufacture of this grade of 
machinery has developed into an extensive and 
profitable business 

In a majority of cases where stock turbines 
will meet the specifications, the lowest bidder is 
awarded the contract. 

The Influence of Development Cost. 

The patterns constructed for a made-t rrdet 
turbine are seldom if ever ised 1 second 
time, except for duplicate machines to be n 
stalled in the same power-house fo vhich the 
original turbine was developed. 
tions rarely require wheels for exactly the sam 
































Fig. 4. View of Steel Framework of Narrow Twelve- 
Story Building During Construction. 





(O 1 1909; 11 tor erected.) 
combination of the variables on which the de 
sign of a turbine depends, namely: power, head 
and speed. In the few nstances where they 
are the same, very likely the local conditions 
governing one installation would eall for a hori 
vontal setting, while in the other a vertical set 
ting would be required. Thus the patterns mad 
for the units of one plant can seldom be u 


in the construction 





f units for anotl 

In cases where but one or two turbines repre 
sent the ultimate capacity of a station, the de 
velopment charges—which include the lt ng 
and pattern work—constitute a large percenta 
of the total cost of the hydraulic n 
offering a quotation on a made-to-order turbine, 
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the manufacturer includes in his price the cost 


of developing the machinery especially for the 


conditions under which it will operate. 
The manufacturer of the stock turbine pro- 
ceeds in a different manner If he finds that he 


has not in stock standard patterns which may 


figures on the 
Knowing thit 
utilized in the 
turbines for 


be applied to the conditions, he 


construction of a new set. most 


likely the new patterns will be 


construction of many similar in- 
does not include 
quotation the cost of the 


pattern work, but charges it to his plant 


stallations, the manufacturer 


in his drawing and 
Efficiency Guarantees and Tests. 
In applying to a turbine 


which 


power-house a stock 
was originally developed for another hav- 
manufacturer 
high 


ing similar characteristics, the 


usually runs some risk in making guar- 


antees of efficiency and operation. In some in- 


stances the purchaser never questions’ the 
efficiency, provided the turbine gives the guar- 
anteed power, while in other cases the local 


conditions do not permit of a practical method 


for measuring the rate of the flow of water, and 
the purchaser accepts the flume tests of the run- 
ner without 


question. A large proportion of 


stock turbines, especially those set in 


tested 


open 
for efficiency, consequently 
the advertised efficiencies are those secured in 
the flume tests made on the runners and, there- 
accepted as the true effi- 
runners 


flumes, are not 


fore, they cannot be 


ciencies of the turbines in which these 


are installed. 
How Stock Wheels May Be Adapted. 
Let us requested for a 
to deliver at 


that bids are 
wheel to have a capacity 
coupling 1,000 HP. when 
i) ft. at a speed of 2/5 r. p. m., 
head and 


assume 
turbine 
its flange operating 
under a head of 
and for 
speed the bidder is required to guarantee an effi- 
of at least SOM. 

In making his estimate for a 
conditions, the builder of 


these conditions of power, 
ciency 
machine to meet 
these special turbines 
a proposal drawing, from which the 
calculated. The complete 
a full set of patterns is then 
added the cost of the 

The operating ex- 
added and the final 


will 
weights are 


prepare 
cost of 
detail drawings and 
this is 


work. 


estimated, and to 
and 


profit 


material machine 


and are then 


sum is the price quoted. 


pense 


esti 
machine which 
He finds, 
castings which 
turbine for 
HP. under 


speed of 220 


turbine builder, in making his 
looks over 


nearest to the requirements. 


The stock 
mate, his stock for a 
will come 
for example, that he has a set of 
those used in a 
another installation, which 
a head of 380 ft., 


are duplicates of 
gave 77) 


operating at a 


r. p. m., and which under these conditions gave 
an efficiency of 81%. He then makes his cal- 
culations to determine what power this turbine 


40 ft. 


varies as 


will give when operating under a head of 
that the output of a turbine 
the head, provided the 


square root of 


Knowing 
the three-halves power of 
allowed to 
he obtains the following results: 


40\ 3 
Output = 775 x({— } = 1,190 HP. 
30, 


vary as the 


speed is 


the head, 


40 
Speed = 220 x * ane = 254 r. p.m. 
30 


He knows also that if the turbine is operated 
under the head of 40 ft. and at the speed of 254 
r. p. m., Which is the normal speed for that 


head, it will have the same efficiency which it 
had when operating at the proper speed for the 
30-ft. head, which on test was found to be 81%. 


For the new conditions, however, only 1,000 HP. 


is desired, or S4% of the normal power of the 
stock turbine for a head of 40 ft.; also, the 
speed required is 275 r. p. m., which is con- 
siderably above the normal speed of 254 r. p. m. 
The question then arises as to how much the 
efficiency of the turbine will fall below 81% when 
it is operating at 84% of its normal power and 
at a higher speed than normal. If the manu- 


that 
required 


the efficiency will not fall 
of SiVy,, he 


facturer figures 


below the guarantee pre- 


pares his proposal on a basis of utilizing his 


Stock apparatus. 


turbine is, 


The 
therefore, 


normal 
rated at 


capacity of the 


1000 HP. instead 


of 1,1) HP.. and the manufacturer plans to 

block the wheel gates so that they will not open 
beyond the point required to give 1,000 HP. 
The Fields of the Two Classes. 

THE STOCK TURBINE.—The principal field 


of application for the stock 
under 100 ft. and = for 
2.000 HP. 


turbine is for heads 
capacities not 
Owing to the 


exceeding 


absence of development 


charges and the resulting low first-cost of this 
class of apparatus the stock turbine has a great 


advantage within this range, and the market for 
the made-to-order turbine, within these limits 
of head and power, is confined to where 
the question of efficiency is of prime importance, 
or where unusually high 
required in the construction, 
local conditions 
THE SPECIAL 
turbine 


Cases 


factors of safety 


owing to 


are 
peculiar 


TURBINE.—The made-to-order 
finds its application to 
where one or 
are of principal 

(1) High efficiency. 

(2) Non-erosion of the 
quirement which 
higher the head 

(3) High 
of the apparatus. 


installations 
the following requirements 
importance: 


more of 


runner vanes—a re- 


becomes more important the 


factors «¢ 


f safety in the construction 
(4) Low operating expense. 


(5) Unusual design called for by peculiar local 
conditions. 

(6) Capacity considerably above the range to 
Which the stock turbine may be applied. 

(7) Head over 100 ft. 

In all of these cases the 


must 


much 
first 
importance, 


question of cost 


necessarily be of secondary 


The Value of Extra Efficiency. 
In installations where special turbines are re- 
quired and where 
of all 
recent years for the 


efficiency is the most important 


considerations, it has been customary in 


purchaser to require the 


manufacturer to guarantee the efficiency of the 


ipparatus on a bonus-and-penalty basis; the 
rate depending upon the value to the purchaser 
of that increase in the power output which is 
obtained by a gain of 1% in the efficiency. A 


common rate has 
per turbine. 

For that the 
facturer guarantees an efficiency of 
10,000-HP. turbine. If the turbine, on test, is 
found to have an efficiency of only T9%, the 
output of the consuming a 
quantity of 


been $1,000 for each per cent. 


turbine manu- 
SU, on a 


example, assume 


power Wheel when 


water corresponding to the guaran- 


teed efficiency of SOY will be about 10,000 
79 — 80 9ST> HP. Thus the loss in power 
for the guaranteed consumption of water will 


be 10,000 Y STD 1225 HP Or. 
that the test is 
efficiency of power 
the wheel 


conversely, 
turbine on found to 
S1l'7; the output of 
quantity of 


assume 
have an 
consuming a water 
10,000-HP. 


when 


corresponding to output at the guar 


anteed efficiency of SO will be about 10,000 
S81 + SO 10,125 HP., a gain of 125 HP. 

The value of 125 HP. for a year may be 
figured in dollars and cents by the purchaser, 


and 
for example, the 


and the rate of the bonus penalty depends 


this 


is able to sell his 


upon value. If, purchaser 
basis of 
EY. if -2 


a special 


output on a $20 per 
horsepower per year, the value of 125 
S2,500), 


would be and if by 


contractor 


time 
effort the 
1%, and 


year's 


exceeds his guarantee by 
of $1,000, the pur- 
the first year by 
succeeding 


$2,500. 


receives a bonus 


would be the gainer in 


$1,500; in the 


chaser 
and each 


the gainer by 


second year 


year, however, he would be 
The Cost of Extra Efficiency. 
If the contractor exceeds his guarantee by 1% 


it does not necessarily follow that he has made 
$1,000. EXspecially is this true when the value 
guaranteed is about the highest efficiency which 


would be expected for the conditions of 


head and speed, and the contractor, in an effort 


power, 


to exceed his guarantee, goes to considerable 


expense in the construction of experimental run- 


ners, which he tests at the Holyoke Testing 
Flume or some other convenient place. 
If the preliminary tests are made, the experi- 


mental runner which gives the highest efficiency 


is the one selected to be the model for the lar 
runner to be installed in the turbine. The Ia; 
runner is accurately stepped up from the mo 
runner, and when completed will have the sa 
Vane angles and the 
and discharge 
the model, 


relative 
as the 
when operating at its 
Holyoke 
power ‘suited to the 
Will have the 


same sizes of ¢ 
model. Th 
point of 
and at a speed a 
head at the Holyoke flu 
characteristics as the lar 
turbine when running at maximum efficiency a 


trance areas 


may 


mum efficiency in 


same 


at the normal conditions of power, head a 
speed. The efficiency of the model runner is 
very accurate forecast of the efficiency whi 


may be expected in the final test of the lar 
turbine in place; it assumed, of cour 
that the wheel-casing and the draft-tube of t 
large turbine have been properly designed. 

In addition to the 
perimental 


being 


cost of making the ¢ 
them tested 
will often go to the « 
constructing the turbine of more 
proportions than he counted on 
the contract. The 
Water passages of the turbines are 
reduce the frictional 
the efficiency correspondingly. 


runners and 
Holvoke, the contractor 


having 
pense of liber 
sign 
of ¢t 
increased, 

and increas 
The extra expen 


When he 
cross-sectional areas 


as to losses 


is justified, provided the and tl 
enlargement of the turbine do not increase t 
more than $1,000 for each 1% 
the efficiency. If the 
still the 


experiments 
Cost by gained 
manufacturer 
owing to the fa 


comes out 


even, he is gainer, 


that he has exceeded his guarantees, a conditi 
Which should bring him addit’onal business in t} 
future. 


Erosion of Vanes. 
the stock turbines as a class hav: 


from 


In the past 


experienced much trouble erosion of t} 


Wheel vanes. Especially has this been found th 
case when they have been applied to the highe: 
heads. 

Erosion depends primarily upon the desig: 
To eliminate erosion, among other things, thr 


close to the cor- 
from the cor 


hydraulic design must be 
rect, and the variation 
rect is less the higher the head. As has already 
out, in a majority of the applica 
turbine the conditions 

somewhat different 
originally 


very 





allowable 
been pointed 
tions of the 
power, 
from 


stock 
and 
which the wheel 
the design cannot be said 
The natural re 


head speed are 


those for was 
intended; consequently 
to be 
sult, in a great 
erosion of the 
not only 


very near to the correct. 
cases, is the rapid 
condition 
turbines 


number of 


wheel vanes, a which 


reduces the efficiency of the 


at an accelerated rate, but soon destroys the 
vanes to such an extent that the runner 
runners must be replaced. Thus the mainten 


ance of the turbine becomes an important iten 


Pressure Variations Caused by Governor 
Action. 

Turbines which are fed by long 

fluctuations of the 


penstocks art 


more or less subject to pres 
sure in the wheel-casing. In 
important to have the 
signed especially to withstand the 


variation in the stresses in the wheel-casing and 


such cases it i 
turbines dé 


resultins 


extremely 


head plates. 

The pressure change, amons 
other things, depends upon the length of th: 
penstock and upon the rate of I 
velocity Of the water in 
of change of velocity 
of the wheel gates as 
governor to suit the 

When the gates of a 
drop in the load, the 
water flowing in the 


magnitude of a 


the change of th 
the penstock. The rat 
depends upon the velocit 
they are moved by th: 
variations in the 
turbine 
velocity of the 


load. 
close to suit 
column 
penstock is decreased 

a rate depending upon the velocity of the closin 
gates. As it force to 


requires a decrease th 


velocity of a moving body, the force is evidence 


by a rise in the pressure in the 


when the 


wheel-casing 
turbine 
load, the velocity | 
flowing in the penstock 
rate depending upon the velocit 
gates. As it 


Conversely, gates of a ope! 


to suit an increase in the 
the column of 


increased at a 


water 
of the opening force t 
body, th 
pressure 


requires a 
increase the velocity of a moving 
force is evidenced by a fall in the 


the wheel-casing. 
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he question of the pressure variations to 
ich a turbine may be subjected deserves the 
st thorough study before the various parts are 
portioned and the thickness of metal chosen. 
e reader will appreciate the importance of 
ving the apparatus designed and constructed 
meet safely the severe strains imposed by the 
riation of the pressure in the turbine casing. 
‘he elementary action involved in these pres- 
e fluctuations is not very complex. But in 
ual practice there are many influences which 
dify the phenomenon to a greater or less de- 
e, and consequently it is practically impos- 
le to derive a formula which would take into 
isideration all the phases of the subject. Ap- 
ximate results, however, may be calculated 
ich should be of value to the designer. 
\mong the modifying factors which influence 
pressure fluctuations might be mentioned the 
lowing: 

Friction loss in the penstock, which varies 
out as the square of the velocity. 
» The expansion or contraction of the walls 
the penstock as the pressure rises or falls. 
iis expansion or contraction is a maximum at 

section nearest the turbine wheel, becomes 
ss in magnitude as We go along the penstock, 


ind is zero at the headgates, where the pres- 


re fluctuation is zero. 

3. During the movement of the turbine gates 
discharge through the wheel is not propor 

nal to the gate opening, as the simple theory 

ssumes., A rise in pressure in the penstock 

ay in fact momentarily increase the discharge 

s the gates close, and vice-versa. 

which 


!. The compressibility of the water, 


reduces the impact of the water-column. 


Assuming, however, that the penstock is fric- 
mless and inelastic, and also that the discharge 
s proportional to the gate opening, and that 
ve are dealing with an incompressible fiuid, it 
formula from 


s possible to derive a simple 


vhich we may obtain results close enough for 


all practical purposes, 





body and Vg 


FORMULA FOR PRESSURE FLUCTUATION. 
We know from analytic mechanics that force 
s equal to mass times the acceleration. 


F Wi riracicus ko ae cia ean wee Mame tae (1) 
Ww 

Iso om . where W equals the weight of the 
g 


equals the acceleration due to 


gravity 32.2 ft. per second per second. 





Also, the acceleration is the rate of change of 


Ve locity 


vhere t is the velocity of the body, in feet per 
cond, before it is acted upon by the force F; 
is the velocity of the body after the force has 
ased to act; and ¢ is the time, in seconds, re- 
lired to change the velocity of t to tz, or from 
to U1. 
Also, in the case of a mass of water flowing in 
penstock, the force F’ is equal to the pressure 
lange in pounds per square inch, p, times the 
iss-sectional area of the penstock, or 
FE { x 144 x p, 
here A is equal to the cross-sectional area in 
juare feet. 
Substituting the above values of m, a and fr, 
equation (1), we have 
W ti— ve 
A x 144 x p —— KA eee eee (2) 
q t 
Since the weight of the column of water in 
ie penstock, W, is equal to L x A x 62.4, where 
is the length of the penstock in feet and 62.4 
the weight of a cubic foot of water, the above 
juation becomes 


62.4 ti— Us 
144 A p —— A L ———-, 
g t 
nd solving for p we have 
Vi — V2 
p = 0.0134 Lo —m—.....ccccccccccce . (3) 
t 


Consider, for “example, a turbine operating 


under a normal head of 50 ft. and fed through a 


penstock 5UO ft. long. Assume that the velocity 
of the water in the penstock, when the turbine is 
delivering full power, is 10 ft. per second. The 
normal pressure in the wheel-casing will then be 
that corresponding to 50 ft., less the draft head, 
Which may be assumed to be 15 ft. Therefore, 
the normal pressure would be 15.2 Ibs. per. sq. 
in. Let us assume that, while the turbine is 
operating at full load, the load suddenly drops 
off to zero and the gates move at a uniform rate 
from the wide open to the closed position, and 
that the time of this movement is 2 seconds. Re- 
ferring to formula (3), we may calculate the 
approximate value of the rise in pressure: 
10—O0 
p 0.0184 x SOO » —— 
» 


5.00 lbs. per sq. in. 


The rise in pressure over the normal is, there- 
fore, found to be 220%. 

It is seen that the rise or fall in the pressure is 
directly proportional to the length of the pen- 
stock, directly proportional to the difference in 
velocities corresponding to the two loads on the 
turbine, and inversely proportional to the time 
required to move the wheel gates. It is also seen 
that, for loads coming on the turbine, if the 
time for the movement of the gates is not ad- 
justed to the inclinations of and the velocities 
through the various sections of the penstock, 
the fall in pressure may be such as to reduce 
the pressure in a section of the penstock below 
the atmospheric pressure and cause its collapse. 

In actual practice the pressure fluctuations are 
considerably reduced by means of surge tanks, 
standpipes and relief valves. Still, in cases where 
very long penstocks are required and where rapid 
movements of the wheel gates are necessary to 
secure good regulation, the designers should ap- 
preciate the importance of going into this ques- 
tion thoroughly and of making liberal allow- 
ances in choosing the factors of safety in the 
construction of the turbine. 

Owing to the rapid progress made in the de- 
sign and construction of the made-to-order tur- 
bines, the hydraulic engineer has to contend 
with problems which were never solved before, 
and in each design encounters many features 
which were not fully appreciated or which were 
not anticipated at the time the contract was 
signed. 

It has only been within the past few 
that the literature on the subject of 
has been sufficiently up-to-date to be of value 


years 


turbines 


to the designer as a guide in determining the 
proper constants for the hydraulic formulas 
and in working out the best mechanical detail. 
When a concern contracts to design and build 
a turbine whose successful construction and 
operation is likely to mark a distinet advance in 
the art, the designer of the wheel will invariably 
find himself confronted with problems to be 
solved without the aid of reliable data. In such 
cases, the question of the proper factors of 
safety to use in the design and construction is 
an extremely important one, ag many things are 
at stake besides the reputation of the designer. 

Experience is the greatest asset the designer 
has in enabling him to cope successfully with 
unusual situations. An experienced engineer is 
not only one who ean turn out apparatus which 
is efficient hydraulically and mechanically, and 
free from erosion, but one who has a thorough 
knowledge of the best shop practice. The sizes 
of the various parts and the thickness of metal 
must be selected in accordance with the work 
each particular part has to do in the operation 
of the turbine, and we do not find in high-class 
machinery an abundance of metal in parts where 
it is not required, nor do we find a searcity of 
metal in parts where liberal allowances should 
be made. 

The engineer who designs a turbine for severe 
conditions realizes that he cannot afford to 
sacrifice metal or workmanship in an effort to 
reduce the cost to land a contract. Every con- 
cern engaged in the manufacture of hydraulic 
turbines knows from experience that there is no 
news that travels like bad news, and the free 
advertising which a manufacturer secures as a 
result of a failure is not of the sort to promote 
future business. 


Some Notes on Sliding Sluice-Gates, Charles 


River Basin, Boston-Cambridge, Mass. 
By WALTON H. SEARS.* 

The Charles River Basin Commission has it- 
stalled at various points on the work done undew 
its direction a total of 30 cast-iron bronze-faced, 
sliding sluice-gates, varying in size from 20 « 30 
ins. to 7% 10 ft. 
motor-operated. 


Of these gates, all but six are 
The following article records the 
Commission's experience to date with these gates 
and gives a brief account of a study made to de- 
termine the coefficient of sliding friction between 
gate and seat in sluice-gates of this type. 

It is a well-recognized fact that a valve or 
sluice-gate with a rising stem is much to be pre 
ferred to one with a non-rising stem. Owing to 
local conditions of head room, however, the above 
gates are all, except five, of the latter type, en- 
abling the faults of that type to be well observed. 
The great advantage of the rising stem is the ac- 
cessibility of the screw for observation and lubri- 
cation. In many of the Commission's non-rising- 
stem gates the operating nut which is attached 
to the top of the gate is at about or just above 
the water level and not far below the operating 
floor, thus allowing the stem to be readily slushed 
with grease. In these cases, this type works quite 
satisfactorily except in so far as it entails having 
the operating stand supported overhead 

The 15 gates used for filling and emptying the 
lock in the Charles River Dam are of the non- 
rising-stem type and the operating nuts are about 
-0 ft. below the surface of the water. These gates 
are mounted on the lock-gates, six on the lower 
or down-stream gate, each 3 ft. 10 ins., by 4 ft., 
and seven on the upper gate, four of them 4 
6% ft., and three of them 344 x 314 ft. The lock 
gates are steel caissons (see Eng. News, July 9%), 
1908), which are exceedingly stiff as regards ae- 
tual distortion but readily take up any vibration 
or jar. 
ation but a short time it was evident that some- 


After the sluice-gates had been in oper- 


thing was wrong, as the motors were overloaded 
and each operation was accompanied by much 
groaning and jarring which was magnified on ac- 
count of the susceptibility of the lock-gates to 
vibration. The result was the speedy loosening 
of bolts attached to the lock-gate structure and 
also motor troubles. The contractor first at- 
tempted to rectify the troubles by substituting 
cut gears for cast gears where used in the oper- 


ating stands. Some improvement resulted. The 


next step was to reduce the speed of operation by 
increasing the gear ratio. This gave further im- 
provement as regarded the motors but it was evi- 
dent that the seat of trouble had not been reached 
It was then suggested that the lock be pumped 
out and the screws be examined and greased. This 
was done and it was found that they were wear- 
ing rapidly. After trying several greases, none 
of which would adhere to the wet shaft, a heavy 
cylinder oil was applied. On trying out the gates 
after the lock had been filled the change was 
marked, the gates running smoothly and satis- 
factorily with a considerable reduction in power 
It was found, however, that owing to the lubri 
cant gradually washing off the former undesir- 
able conditions returned in a few weeks’ time. 

The problem was finally solved by the applica 
tion of the compression grease cup shown in the 
accompanying illustration. This cup is arranged 
so that each time the gate is opened the rod A 
striking on a part of the lock-gate structure turns 
the ratchet B fastened to the square shaft C 
through an angle of 30 degrees, this advancing 
the plunger D a distance of 1/144-in. At the 
present rate of operation one filling of the cup 
should last from one to four months according to 
the number of lockages, which vary with the sea- 
son of the year. If, however, those operating 
should neglect to fill it when necessary, no harm 
will be done as the plunger will simply run off the 
shaft and stops. 

One of these cups, filled with a soft grade of 
Albany grease, was applied as an experiment and 
it was found to lubricate the stem well over th: 
entire travel of the nut, and power observations 
show a saving of from 15 to 18% effected 

*Division Engineer, Charles River Basin Commission, 
367 Boylston St., Boston, Mass 
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Operating Stand 








River Basin Sluice-Gates. 


of One of the Charles heads over 7 ft. the power required increased for 


some time after 


starting and then decreased uni- 
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I s intended that all the gates be operated at a operative in case the gate closes on a log or formly until the bottom of the gate was out 
peed of 2 ft. per min The motors on the lock- other obstruction. water. This peculiar result is explained as 
fi ga f HI ra 1 capacity " d Tests to Determine Coetticient of Friction Be- lows The coefficient f friction of rest be 
es llowing sizes are ¢ rat by + Shon t x sreater a » coefficie Fe fricti 4 ot 
i f ) ; Z il Wr ited by ’ tween Sinice Gates and Heame. 2g r% ms than the aM ficient of friction of mo 
HP tors Me O ft Ss eS ft.; S%, ft., . gl ‘ ‘ and the gate % 1e Start being jz into 
{2 . , ane ; In the design of sluice-gates, one of the factors “ wie at the start being jammed int 
nd 6 ij} it il of these m: e calle . . . a ca wedges ‘@ re , ( ‘ rally ere 
— ‘ 2 \ :, seis nay b called Which it is desirable to know is the coefficient of ae *, more power would ome lly be expec 
upo! t operate rs AK ) ( Ms rt. " : . . t e necessary ¢ e star é > io} 
pon to rate unde any he Md Up 10°20) Tt. grntton hobween the Beate Of the gate and the ; ~ ssary at’ th tart, but at the hig! 
siaip pees manberraiaiies it has pipe found that frame. With a view to determine this, Messrs. Ras See oe supposed Be satin than offset 
it ids considerably less than 15 ft. the motors the downward filaments of water striking agai: 
hav been overloaded. For that reason when k the horizontal projecting ribs on the back of t 
Commission designed five gates, each 6 ft. 4 gate; at a higher velocity this effect would 
ins. by 7 ft. S14 ins., to be installed at the Fens Learn, crease as the gate opened until it reached 
Gate Hou (the condition of head and oper Boss maximum beyond which a decrease would < 
ng speed the same) they were equipped with Psy cur vowing to the ribs, one by one, rising abo 
7%-HP. motors and were designed with rising the water surface. 
stems. Owing to the infrequency and_ short A K Curves (Figs. 3 and 4) are given showing t 
. » ° : e ° i + wm Pa ° , ir. n ; 
period of operation it is possible to use motors neo nIe WOK average power required to raise the gate and t 
of the above power but wound in small motor . A iy ? * average power required to start to raise the ga 
. : . . 8 ¥" x Si 5 ; see on 
frames, 1-HP. frames being used in the above ‘ee at different heads. I 
case 1 ¥ tn jon ~|0 curves as given are ¢ 
nm» e . P 
The controlling apparatus for all the motor- le Pes es 1 sp nt Sake actly as in the abovy 
operated gates was furnished by the Cutler- ‘ ‘ oe mentioned thesis, but 
Hammer Manufacturing Co., of Milwaukee, Wis Plan i 14° > is questionable if t 
Each gate is provided with a limit switch which of we gee ost points are not too wide 
: : 3 Detail 8 é : : 
iutoma illy stops the gate when in the fully vtandard Laie Seca scattered to justify 
ee es sg at M. Section \-Y. 
sed or fully opened position. This device S attempt to pass a cur 
should be installed on all such gates. It has r 7 k ; through them. 
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FIG. 1. AUTOMATIC COMPRESSION GREASE CUP OR VALVE STEM LUBRICATOR FOR CHARLES RIVER BASIN SLUICE-GATES. 
{Built by Coffin Valve Co., Boston, Mass.) 
een nd tirely 1 b nuit the best practice C. W. Radford and W. C. York, graduates of the In general the Commission has found gate 
n to be to set the limit » Operate just be- Massachusetts Institute of Technology in the of the sliding type quite satisfactory, the mos 
) gate is jam 1 into the wedges. The Class of 1909. made a series of experiments on serious difficulties encountered being the neces 
nal s ing can then b lone by closing and one of the Commission's sluice-gates. The re- sity of lubricating the lock-filling gates and tl} 
‘ sing t I t by hand When finally sults of these experiments are so variable that overloading of motors in many instances. 
10 strain on the operating stand and sup- the determination of the coefficient by the means The Charles River Basin Commission consists 
ports oved by versing the motor for an used seems to be impracticable, but a description of Hon. Henry D. Yerxa, Chairman, Hon. Joshu 
nstant ie back lash in ic gearing allowing of the tests and some of the curves showing the B. Holden and Gen. mdgar R. Champlin. Mt 
this thout moving the gate In addition, it is results are of interest. William S. Youngman is Secretary and Mr 
practically necessary to protect each motor by The gate on which the experiments were made Hiram A. Miller, M. Am. Soc. C. E., is Chief En 
nat overload releas which comes is one of eight gates, having openings 7% ft. gineer. 
*Th ates were described in Engineering News, Feb wide and 10 ft. high, used to control the water 
a, TSM) level in the Charles River Basin. The gate is of 3200, 
cast-iron, with a bronze-bearing face sliding or 
a bronze facing or seat on a cast-iron frame set 3000} 
in the masonry When in the fully-closed posi- 
tion, the gate is jammed against the seat by 2800 
adjustable bronze wedges on its back. It has a 
ws 33 ; ; 2600 
non-rising, 6-in. diameter, bronze stem engaging 
a bronze nut on the top of the gate. The stem 3 400 
° 2 e G* 
is operated by the large gear, which is keyed to > 
it and Ww hich is shown in the accompanying illus- ¥ 2200 
tration of the operating stand. The gate was 
raised and lowered precisely as in practice and 2000 
observations were made of the water levels 
above and below the gate, of the ammeter, volt- 1800 
meter and of the speed of operation. Tests were | 
made under heads varying from 0 to 8.7 ft., this 1600 | 
range being made possible by the rise and fall } | 
t e ti > ¢ > strep; +} > » rf > — a Ln a a Fee, 
f the tide on the dow n-stream side of the gate. ne | 2 7 4 5 ¢ > ; 3 
Tho : er observ * a ite P. f News 
Che powe Y ; bservations showed that up to a Difference of Heads in Feet . 
head of 7 ft. more power was required to start 
the gate than to keep it in motion, but that at ‘ig. 3. Power Required to Start and Average Powe: 


Required to Raise Sluice Gates Under Different 
Heads. 
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The unenviable position of this country as to 
enormous aggregate of its annual fire loss 
ind the lax enactment and enforcement of meas 
ires for fire prevention and protection against 
fire was stated very plainly and forcibly by Mr. 
(. M. Goddard in his annual address as President 
{ the National Fire Protection Association at 
igo last week. An abstract of this address 
s given elsewhere. The enormous losses are 
due in part to the very extensive use of inflam- 
mable material in construction, but in large part 
ilso to defective features in construction. Two 
ther contributory causes are: First, a lack of 
energy in the investigation of causes of fires, 
ind the application of remedies, and aiso a gen- 
eral tendency to accept the conditions as una- 
dable; and, second, a deplorable failure to 
enict (and more especially to enforce) measures 
or fire prevention and for protection against 
fire. These conditions in relation to the fire-loss 
Situation in this country have been presented 
iny times, but we call attention to them again 
n connection with the address noted above and 
1 line with the suggestion that the public may 
be aroused eventually to the seriousness of the 
Situation if the facts are put before it promi- 
nently and repeatedly. 


~~ 
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ie channel width or length of clear span to be 
idopted for drawbridges over the Chicago River 
S a question now being disputed somewhat 
ictively, in connection with the construction and 
reconstruction of several bridges across the main 


nnel. The Pennsylvania Lines commenced 
Vork a short time ago on the foundations for a 
ical lift bridge of 140 ft. span, plans for 
h had been approved by the War Depart- 
ment. The city has sought to stop the work by 
inj inetion on the ground that a clear opening of 
“0 ft. should be provided to give sufficient faci- 
s for navigation. The War Department on 

other hand has ordered the removal of some 
‘he existing bridges, on account of insufficient 

‘rway in one case (with a single span) and 
ns ifficient waterway combined with center-pier 
ob ‘ructions in other cases. The question of the 








length of clear span to be adopted for new 
bridges is therefore one that calls for prompt 
decision 

Che city’s harbor commission has recommended 
a width of 200 ft. at bridge openings as well as 
in the open channel, but, as the city’s funds 
available for bridge work are very limited, it 
has been suggested that an appreciable saving 
might be made by limiting the clear span to 
140 ft. The question is being discussed from 
many points of view, including the obstruction 
to both street and river traffic, the use of the 
river as a harbor and its relation to the sewage 
disposal problem. The city authorities are di- 
vided in opinion, but must decide in a short time 
Whether the 140-ft. or 200-ft. width at bridge 
openings should be recommended. The War De- 
partment has called upon the city for a definite 
opinion, and one meeting has been held by the 
U. S. Engineer Officer in charge of the district. 
An extension of 30 days was given to allow the 
authorities time to discuss the matter and make 
their decision. Meantime, various opinions are 
being presented on the part of the city, the Sani- 
tary District, commercial organizations and 
other interests. 

One of the main features of the controversy is 
that relating to the future use of the river and 
the problem of whether the city should have an 
inland harbor or a lake front harbor. On the 
one hand is the proposition that the river shall 
be Chicago’s principal harbor and be lined with 
wharves and slips. If this is to be done it is 
claimed that openings of 200 ft. width are neces- 
sary. On the other hand is the proposition that 
the river shall be used simply as a canal by ves- 
sels destined to special points on or beyond the 
river (leaving the harbor proper to be estab- 
lished elsewhere), in which case (it is claimed) 
bridge openings of 140 ft. would be ample. 

Some of the principal arguments in favor of 
the shorter span of 140 ft. may be summed up as 
follows: (1) the 140-ft. opening is ample for 
navigation; (2) the additional 60 ft. width would 
involve great additional expense for the bridges 
without adequate benefit in return; (3) vessels 
lying at wharves in the 200-ft. channel between 
the bridges reduce the width of the navigable 
channel to a greater extent than the projecting 
abutments of 140-ft. spans; (4) pushing back the 
inclined approaches 30 ft. on the _ street line 
would cause property damages by cutting off 
light and means of access to the lower floors; 
(5) the river is to be considered as a navigable 
channel, and not as a harbor; (6) the additional 
waterway capacity required for dilution of sew- 
age can be provided “by means of by-passes be- 
hind the abutments. 

On the other hand the following claims are 
made for the 2O0-ft. span: (1) the additional 
cost of the superstructures would be compara- 
tively small and the property damage negligible; 
(2) the cost would be wurranted by the advan- 
tages of a wider opening and a uniform width of 
channel between and through the bridges; (3) 
with the wider opening ships could pass more 
rapidly and the time of obstruction to street 
traffic would thus be reduced; (4) the river 
should be regarded as the harbor of Chicago, for 
general use by shipping, and should be given 
the greatest possible facilities both as a harbor 
and a channel for navigation; (5) the by-pass 
system would be unsatisfactory, and (with the 
projecting abutments) would induce irregular 
currents, unfavorable for navigation. 

Without attempting to pass an opinion in this 
complicated case, we venture to point out that 
even with 200-ft. width openings at every bridge 
over the Chicago River, its navigation by large 
lake vessels will be a matter involving difficulty 
and risk. We showed very recently (in our issue 
of May 5, p. 427) the great difficulty of navi- 
gating an ocean or lake vessel in a narrow chan 
nel, and a channel of 200-ft. width is narrow for 
a vessel with the length and beam of the big 
lake freighters. Further than this, the difficulty 
of steering a lake or ocean vessel in a narrow 
channel are increased many fold if there is even 
a slight current in the channel. Everyone who 
has ever tried to push a boat or canoe up a 


rapid river knows how the boat’s head tends 
to swing around the instant it veers either way 
from the center line of the current. The samé 
forces tend to swing a steamer’s head against 
either bank when a narrow channel is traversed 
against an opposing current 

There are 5 bridges across the main strean 
of the Chicago River, 18 over the South Branch 
and 17 over the North Branch. Besides all these 
bridges, many of which still have comparatively 
narrow draw openings, there are sharp bends in 
the channel During two hours in the morning 
and two hours in the afternoon when the travel 
across the bridges is heaviest, the draws 
allowed to remain closed. Major Thos. H. R 


tees 
has recently urged that these closed hours 


are 


rye 
abolished The recommendation was made with 
the idea that the use of the river for navigation 
might in this manner be restored. It would 
seem to us more probable that pening the 
bridges in the rush hours would make the long 
suffering public demand that the drawbridge 
nuisance be done away with altogether By the 
location of the harbor on the lake front, it would 
not be necessary for large vessels to traverse 
the river at all. 3arges and tugboats, built low 
enough to pass under fixed bridges, could bring 
freight through the river from shippers located at 
the rear of the city and deliver it to lake vessels 
in the harbor. 
. 


The ease and expedition with which heavy pas 
senger traffic is now handled at the Brooklyn 
Bridge terminal is of interest in connection with 
the congestion prevailing in the stations of the 
New York subway during the rush period, The 
methods of train and passenger handling in use 
at the Manhattan end of the bridge in the ele- 
vated-railway terminal are outlined elsewhere in 
this issue. 

The carrying capacity of the New York subway 
(Iinterborough Rapid Transit) is controlled at 
present by the rate at which trains can be put 
through the combined local and express stations 
at 14th St., 42d St. (Grand Central Depot) and 
96th St. These stations are the points of highest 
resistance to the flow of traffic because of the 
concentrated discharge from locals to express 
trains of passengers picked up by the locals at 
the several intermediate stations. 

Grand Central is most in evidence as a point of 
congestion in the subway system because it is so 
situated as to bear the brunt of the most con 
centrated flow during the evening rush period 
Passengers collected by the locals from points 
all along in the great manufacturing, store and 
office district between l4th and 42d Sts. change 
for express trains at Grand Central. selow 14th 
St., in an even more crowded district, the evening 
rush traffic is in part directed toward Brooklyn, 
which relieves the northbound trains At the 
same time, congestion of southbound trains by 
the Brooklyn traffic, at 14th St. and below, is 
prevented by the supplementary outlets over the 
Brooklyn and Williamsburg bridges. 

At the 96th St. station, the trouble is largely 
one of inefficient track arrangement at_ the 
branching of the Broadway and Lenox Ave. lines, 
and cannot be entirely relieved without rear- 
ranging the cross-overs. The fact that trains do 
accumulate at all at 96th St. in the evening rush 
is evidence that there is somewhat greater con- 
striction here than at Grand Central, since it 
proves that the train rate limit set by the 96th 
St. station is lower than that already established 
by the Grand Central station. It is worth re- 
mark, however, that platform interchange de 
lays cut a large figure even at 6th St., chiefly 
because of heavy interchange between Broadway 
and Lenox Ave. trains. Therefore, if means were 
developed for facilitating or regulating the flow 
of passengers at stations, it is certain that the 
capacity of 96th St. station could be appreciably 
increased even without rearranging the tracks 
At Grand Central, of course, the trouble is wholly 
a matter of passenger handling, that is, of time 
consumed in unloading and loading of trains 

While it is evident that there is room for con 
siderable improvement in the subway in this 
matter of facilitating loading and unloading, th 
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common belief is that no great improvement is 
possible, the ground that the bad conditions 
are inevitable with the extremely heavy traffic 
handled But the fact is that much better con- 
ditions maintained in the elevated terminal 
at the Manhattan end of the Brooklyn Bridge, 
where the traffic is even more positively concen- 
trated than in the subway. The possibility of 
segregating the loading and unloading operations 
to separate platforms in the bridge terminal is 
of course an essential advantage, but it is not 
the only factor: Regulation of the crowding must 
be conceded to the credit. 
Were the station 
platforms of improvement 
would result. 

It appears 
traffic could 
terminal 


on 


are 


deserve a share of 
regulation 


the 


similar secured on 


subway, marked 
the of the 
study the operation of the bridge 
with profit. Even if the adaptation of 
the bridge methods to the subway should not pro 
duce much traffic capacity, yet it 
would the excessive crowding 
And this is 
merely, for on several 
resulted in fatal injuries, when 
persons have been crowded off onto the tracks or 
have been caught 


that managers subway 


increase of 
certainly reduce 
on the station platforms. 
a matter of comfort, 
easions it 


more than 
oc- 
has 


and crushed between car and 


platform. 





eet ae ee 

Although the Publie Utility 
tablished recently by the New Jersey 
but limited powers with those 
lodged in the New York and Wisconsin commis- 
sions yet the creation of the New Jersey Com- 
: at long step in the right di- 
As may be seen from the note published 


Commission es- 
legislature 


has compared 


mission is least a 
rection. 

elsewhere in this issue, such powers as the Com- 
has extend to public- 
service corporation operating under state or mu 
nicipal grants in New Jersey. 
all compa 
nies to observe various laws and proprieties. It 


mission every class of 


The Commission is 


empowered to compel public-service 


may investigate accidents and it may also hear 
complaints concerning rates, but after doing 


this it can merely make “‘such recommendations as 
it may see fit concerning accidents and rates.” It 
has power to compel the attendance of witnesses 
and swear them and to compel the production of 
papers and accounts, and it is authorized to 
performing a given 
service to keep uniform accounts. Some control 
over the issue of securities is vested in the Com- 
mission. 

The act, as 
legislation of 


re- 


quire corporations class of 


frequently 
this 


happens in 
class, is a compromise meas- 
ure, secured after a hard fight and after com- 
plete defeat in the legislature of 1908. Never 
theless it makes it possible for the Commission to 
throw a veritable searchlight on many of the 
affairs and operations of the public-service cor- 
porations of the state. In view of the spirit of 
the present time the Commission has only to 
show a wise exercise of its powers, limited though 
they may be, to ensure periodic grants of addi- 
tional power until in point of authority it stands 
on a par with any Commission in the country. 
oo od 


The Rapid Spread of the Commission Plan 
of City Government. 


Seldom has an innovation in municipal admin- 
istration 


securing 





gained so rapidly in popular favor as 
the so-called commission plan of city govern- 
ment. Adopted less than ten years ago as an 


emergency measure at Galveston, Tex., after the 
great flood of 1900, the plan worked so well there 
that it appealed to other cities and towns as a 
ready means of relief from misgovernment, by the 
substitution of business for political methods of 
city administration. To-day, many of our read- 
ers will be surprised to know, some 70 cities, in 


no less than 17 different states, are already 
working under or have recently voted to adopt 
the commission plan. 

Originally the commission plan, in essence, 
was nothing more or less than the substitution 
of five men, including the mayor, for the old 
and often cumbrously large city council of one 
or perhaps two branches, and also for a con- 


siderable number of administrative boards or de- 
partments. There speedily became associated 


with the commission plan a number of features 
which experience and reason showed to be al- 
most essential if the people were to be saved 


from danger of autocratic control by these small 
bodies of men with such broad powers. These 
features include the “recall’’ of elective officers, 
the and the referendum, each and all 
of which are too well known to need explanation 
here. 

It is not 
demerits of 


initiative 


our purpose to discuss the merits or 

the commission plan at this time, 
but rather to present to our readers a list of the 
cities reported as having adopted the plan. For 
convenience, we give the populations of 
Unfortunately it is impossible to 
give the populations of the present time, and as 
estimates are so unreliable, and as comparatively 


also 


these cities. 


few states have a census of their own between 
the decennial censuses of the United States, we 
have thought it best to make our population 
figures those for the United States census of 


1900. 
not 


While in some cases these populations do 
serve fairly for comparative purposes, yet 
on the whole they will give a good general idea 


of the relative sizes of the cities which have 
adopted the commission plan. 

In many instances, however, it will be under- 
stood that the places of only a very few thou- 
sand population in 1900 have now doubtless 
several times that number of inhabitants. We 
mention this, lest any one should conclude that 


the commission plan is mostly confined to places 
of inconsequential size, comparable, in fact, to 
the rural townships of New England which have 
long been governed by a board of selectmen—in 
many the 


respects the prototype of commissions 


we are considering.* 

As may be seen from the table, both Memphis, 
Tenn., and St. Joseph, Mo., had populations of 
slightly over 100,000 in 1900; while Des Moines, 
Iu., Kansas City, Kans., and San Antonio, Tex., 
had more than 50,000 inhabitants each, and a 
respectable number of other cities in the list 
had populations of from 25,000 to nearly 50,000 
by the census of 1900. The size of many of the 
the list shows that in the opinion of 
considerable numbers of city dwellers the com- 
mission plan of government is suited to places of 
fair size. 


cities in 


Several cities, at least, which have not been 
willing to “‘go the whole figure’ of the commis 
sion plan, have adopted some of its most es- 
sential features, particularly the small city coun- 
cil and measures to eliminate partisan politics 
from elections. The most notable example of 
this sort is Boston, which within the past few 
months has changed from a bicameral city coun- 
cil of well toward a hundred members, to a 
single-chambered council of only nine members, 
all elected at large; while at the same time 
adopting nomination by petition as a means 
of eliminating party politics from municipal af- 


fairs. Early in March of the present year, 
Seattle adopted what might be described as a 
semi-commission plan, but what was really’ an 


imendment to the old charter providing for non- 
partisan primaries and ballot, and also for 9 
councilmen-at-large in place of 18 ward council- 
men and 4 councilmen-at-large. 

An examination of the table 
herewith will show that the Northwestern and 
the Southwestern groups of states have to- 
gether some 50 out of the 70 cities which have 
adopted the commission plan. Texas—quite 
properly, since the plan originated there—has 17 
of the cities in the list, while Kansas has 16. 
There is a marked drop from these high figures 
to Iowa, with its five commission-plan cities. It 
is perhaps somewhat remarkable that no more 
of the Iowa cities than five should have adopted 


which we print 


*For several decades the local affairs of the District of 
Columbia have been administered by a commission of 
three members, appointed by the President and confirmed 
by the Senate of the United States; one of the members 
must be an engineer-officer of the Army. This district 
commission has been considered by some as the model 
on which the commission plan was based, but the sim- 
ilarity does not go far beyond the small size and broad 
administrative powers of the district commission and the 
various city commissions elsewhere. The latter exercise 
full legislative as well as executive functions, and are 
directly responsible to the people. Other communities 
of large size have also been governed by very small 
bodies in the past, New Orleans, if we remember rightly, 
affording the most notable example. : 


the commission plan, since it has been lare 
due to the interest and enthusiasm created 
the Des Moines modifications that the comn 
sion plan has gained such popular favor throu 
out the country in general. Indeed, this sch: 
of municipal government is now more commo 


called the ‘Des Moines” than the ‘“Galvest 
plan. 
Massachusetts alone, of all the New Engla sd 


and Middle Atlantic states, appears in our 
of commission-plan cities. The North Cent 
group has only one representative, the So 
Atlantic and South Central have seven. 


While the North Central group of states is 
barely represented at all in the list, it should 
be noted that the state of Michigan has recen 
adopted constitutional amendments and pas:d 


legislative statutes almost revolutionary in 
degree to which they confer municipal home 1 
upon the cities and towns of that state. A mo 
ment for similar sweeping changes in Wiscon 
is now on foot. 

We put forward this list largely for the « 
venience of those who are attempting to fol 
the commission-plan movement. We have 1 
seen anything like so complete a list publish: 
elsewhere. We should appreciate having « 
rections suggested and additions made to the | 


TENTATIVE LIST OF CITIES OF THE UNITED 
STATES REPORTED AS HAVING ADOPTED THit 
COMMISSION PLAN OF GOVERNMENT UP ) 


ABOUT MARCH 15, 1910. 
(The populations given are those of the U. S. 
1900, unless otherwise stated.) 
No. of 
cities. 
68 


Census of 


Population 
1,202,836 





Fetal Weed BORG. ck ciicicsicvccascs 


Me Re 3 


Be 3 
EES CETTE ee 
Gloucester 
Haverhill 





Bouth Atlantic States. 6..<ccccswesccscs 3 


WOU, WH a ccdnhesesnbembanca 2 


Serre re rr 
Huntington 


4,644 
11,923 


North Carolina 18,091 


Charlotte 18,001 


South Central States. ...cccicccicvess 4 117,022° 


ce Nt ee 117,022° 
ee, SE ORT 
Clarksville 
Memphis 
Richard 





Nerth Comtral States. ..cccccccscecss 1 1 


Wisconsin 


| eee eee 17,517 


Northwestern States 27 


ee ere 
Cedar Rapids 
Des Moines 
errr Tre 
Sioux City 





Kansas 





Abilene 
Anthony 
Coffeyville 
i EE eee ee 
Hutchinson 
Independence 
lola 
PC So a hemcaaekecwucs 51 
Leavenworth 
Marion 
Newton STOTT eer eee 
ED, otke-ae.s 6.0060 see cd ees so 
Pittsburg 
Topeka 3 
ML 6. Go8e'c Ristarcia Ra aceea ee 4 
MNES Geteqacmi tease acer wens 24 





Pe ee ee ee 3 13,8 


Dell Rapids 
BONES teats essen Ga siceWemce's 
Sioux Falls 





Pee TU. in a wk aie bee oceans aaees 3 6,2 
Bismarck 
Mandan 
Minot 


Southwestern States 


Missouri 


St. Joseph 


*Population of Richard City unknown. 
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No. of cities. Population. 





POD eines tic dh Dees-etu ad se ewes 17 327,746 
MS fog oN eeiaak cd epasacwaecns 22,258 
Ns ore 6 nak oad RO be 8s 9,427 
CORES -CRPIBEE eck. ccc ceeeesaci 4,703 
I toc cane cacnasa Red ess 42,638 
DN rekcanencabeedewncewss 11,807 
i” eee ee 15,906 
West Worth ....:... ie eadeeous 26,688 
PRS rere rs 37,789 
DOD ss venvvctvewecéaenden 6,860 
BE. wR dna biawecee Keee bate 44,63: 
EET Cee e eee eee ee i 800 
DES <acnceacneacweueseace 7,859 
. , SRREA EAR AEE SP rr 3,835 
PE. v:ciccsccwaltiakeunca nets 8,297 
IND. a 6 rato'stiracaie-g ech wme 53,321 
CE, ax hci cachaswite eee es 10,243 
WN oc oclicts ao ba cCaceemasmouan™ 20,686 

)klahoma ........ PerTerre rrr TT Te 3 16,713 
Po eer Peer er rer 5,681 
ere agueeeedceees 3,444 
eer rer re enaedos 7,588 

OME ikcmindcswsedesses a re 2 24,588 
Colorado Spring8 .....c.ccseces 21,085 
Gems FUME 6k sc cescccscces 3,503 

New BMemiCO .cccccccccccsovccess 1 2,049 
RUD Sha sesdtne cceccicdeces 2,049 

Pactiie Re onc. vcscakedesecdeciies 6 84,983 

WHEE | hak vécccasudeeszcadws 1 37,714 
Co ee ee ee Te 37,714 

CUMMRIIER okie cedceececcseeniadss 3 38,887 
WD scctcuewit ied aanes oui 13,214 
POON lb actideccncétdetheasen 7,973 
A TD. fv h6.06 4.4 ce ees een cee 17,700 

NE os cwed das Ueevavesneneesesue 2 8,382 
NR cv ieiciwecpwrewsucwadass 5,957 
RE cade kdandiedd awe een 2,425 


Estimated. - 
tState Census of 1907. 


LETTERS TO THE EDITOR. 


The Physiological Effects of an Alternating 
Magnetic Field. 


Sir: Referring to your note on Prof. Thomson's studies 
o the physiological effects of alternating magnetic 
is, page 560, current volume of Engineering News, 
ermit me to say that our English cousins are perhaps 
some 17 years behind the procession, for d’Arsonval pub- 
lished some results of the use of the oscillating magnetic 
field in 1898. See ‘‘Comptes Rendus,’’ tome 117, p. 34, 
where you will find two illustrations showing, one a 
man’s body within the solenoid, and the other a rabbit 
within the solenoid. D’Arsonval said then that the field 
i a powerful therapeutic effect on the body, particu- 
y upon the lower organs, ‘‘as was shown by an 
ilysis of the products of respiration.’’ It is well to 
te, however, that D’Arsonval states that the patient 
S not conscious of any effects. It has been reported, 
hough not on the best of authority so far as I have 
ind out, that D’Arsonval continued his investigations 
i the effect of this field, and devised a coil which used 
h a certain frequency of oscillation cured arteric sclero- 
sis in ten days or so, with about ten minutes of treatment 
each day. 
such reports credit D’Arsonval with using frequencies 
300 to 500,000 per second in 1903, and up to the as- 
lishing figure of 1,000,000,000 per second for the 
atment of arterial sclerosis. It is difficult to believe, 





however, that enough current could be forced through 
his coils, at such a frequency, to produce an effective 
magnetic field in which a patient could be treated. 

It is interesting to note, in this connection, the use 
of a solenoid for therapeutic purposes by the late John 
Burry. His apparatus was patented July 8, 1902 (No. 
703989). This was to be used on the ordinary 110-volt, 
60-cycle, circuits and many remarkable benefits are well 
authenticated. I personally used it in 1900 in curing an 
obstinate case of bronchitis of ten weeks’ standing, and 
I did it in less than an hour. It has given me complete 
relief from certain rheumatic affections. Mr. Burry used 
to say that he had cured pneumonia and inflammatory 
(but not muscular) rheumatism. He also had a letter 
from a Syracuse physician saying that he had cured lo- 
comotor ataxia by the use of the solenoid on a 110-volt, 
60-cycle circuit. I know of a few physicians who are 
using this apparatus to-day. There is a full account of 
Mr. Burry’s experiments and results in a book on 
therapeutics, but I do not remember the title, nor the 
publisher's name. Very truly yours, 

R. W. Barkley 

220 Broadway, New York City. 


a 





A Reinforced-Concrete Oven. 


Sir: In answer to the inquiry of Mr. J. S. Calhoun, 
Jr., on a baker's oven of reinforced concrete in Engi- 
neering News, May 19, 1910, p. 598, the writer would 
advise fire brick linings in the furnace with a 2-in. space 
between the lining and the outside shell. 

The lining should be anchored at intervals of 18 ins. 
each way on the sides, and the arches can be built in 
the usual manner. The steel reinforcement should not 
come within 3 ins. of the inside of the furnace part of 
the ovens and the walls should be not less than 12 ins 
thick. 

Before the linings are put in place, steam should be ad- 
mitted to interior of the furnace for about 7 days, at 
the end of which time the forms should be removed and 
the air allowed to circulate freely over the concrete sur- 
face. At the end of 14 days, the linings may be placed 
and allowed to season for at least 10 days in moderately 
dry weather. 

In starting the fires it would be well to refrain from 
creating too high a heat in a period of less than 48 hours 

By observing these precautions a very efficient fur- 
nace can be constructed that will not show excessive 
cracking when fired, assuming that the general design 
is correct in other respects. 

Yours very truly, 
Benjamin L. Williams. 

West Orange, N. J., May 20, 1910. 


2 
> 


Owned vs. Rented Concrete Construction Plants. 

Sir: The accompanying table gives some very interest- 
ing figures compiled from ledger records kept on four 
Smith concrete mixers by the Aberthaw Construction Co., 
of Boston, Mass., during the past seven years. The yard- 
age given is as close an approximation as it was possible 
to obtain. 

This company runs a ledger account for each machine 
charging the original cost, repairs, etc., against it, and 
crediting a rental of so much per day for the elapsed 
time while the machine is on a job. This rental is fixed 
as near as possible at what the rate would be if the 
machine were leased temporarily from the manufacturer. 

An analysis of the table shows a saving 11 cts. less 
8.94 cts., or 2.06 cts., per cu. yd. on plant cost for a 
plant bought outright over a rented outfit, it being as- 
sumed that the cost to the Aberthaw Construction Co. 





of renting would be practically the same as their charge 


rABLES SHOWING COST PER CU. YD. OF MIXING CONCRETE IN AN OWNED AND IN A RENTED PLANT. 


TABLE I.—STATISTICS OF OWNED PLANT. 











re ——Mixer number———--—— Totals & 
2 ¢ 4 average. 
AS OE WUTCRAIS o.oo cciccetce ces thet redsudeescevenes 8-18-03 6-10-04 6-7-06 
rigtual yoo “ ane iene SURMEREEC es evndesysseuseheeude $625.00 $975.00 $975.00 $3,510.00 
nterest at 0% to Jan. 1, 1910. .......ccccccvcccccess 281.51 368.90 220.57 1.024.35 
Letmenne Wan le, Ey UO oslo pv os) ew we eurecinande ns 941.87 350.29 216.43 1,945.60 
Total cost: te- Geek, 3, Te kx oc ce iwescoensasecees $1,848.38 $1,694.19 $1,412.00 $1,525.38 $6,479.95 
wenteny value nad FUR FD, TRG. cic ccsiicemerecevsacdes $125.00 $325.00 $400.00 $500.00 $1,350.00 
Ot COME 16. JOM. 1, BOR onc dic ciwsvcsccceccncievceces $1,723.38 $1,369.19 $1,012.00 $1,025.38 $5,129.95 
otal yards mixed ..... eee ee CT 12,350 15,500 10,500 19,000 57,350 
ant COSt POP POPE. ..cccccsscvesccsscssccccvassseese $0.1395 $0.0883 $0.0964 $0.0540 $0.0894 
TABLE II.—STATISTICS OF RENTED PLANT. 

-——-- —_—_————-Mixer number————-——_—_, Totals & 
2 3 4 i] er 

lays owned to Jan. 1, 1010. ........ccsccccccccccee ibe 2,325 2,029 1,302 939 6,595 

i RN SRI BONO a ran snceecdesececune ennes 827 7.8 816 536 2,997 
ar GUE. GE GUN PONG. 6c fed bcc ier cd coucdcenduencas 28.1% 28.3% 62.7% 57.0% 45.4% 
a rere re rT rrre ror Tr eer $2.00 i 2.25 E $2.25 32-20 Tor 
GENE SOON OP GO, Be cc cccnvcccdveestectenecusaaesins $1,655.00 $1,616.25 $1,835.25 $1,204.50 $6,311.00 
GUT OR PUES, Ne os ae ke wes ccs eee ek Rocns céuness 12,350 15,500 10,500 19,000 57,350 
lant COst POF CU. YA... ccccscccccccccccesvccccnce gece $0.1340 $0.1042 $0.1748 $0.0634 $0.1100 

TABLE III.—COMPARISON OF OWNED AND RENTED PLANTS. 

_— Mixer number—— —— Totals & 
2 3 4 6 avers. 
OMt GONE DOP. PORE Boe c ivr cvcs ce cticsesccssussncesss $0.1395 $0.0833 $0.0964 $0.0540 0.0894 
lant cost wae sare ey ce ak conte tatacee kuaebers ous $0.1340 $0. 1042 $0.1748 $0.0634 $0.1100 
‘er cent. saving by owning plant (based on rental cost) *—4.1% +15.25% 444.8% +14.7% +18.72% 


*This mixer showed a loss instead of a saving. 





to clients as shown in Table II. This saving was effected 
when the mechanics were on jobs 45.4% of the time 
owned. It will be noted on referring to Mixer No. 4 
that the saving is 7.84 cts. per cu. yd. when rented 62.7% 
of the time owned, while on Mixer No. 2 there is actually 
a loss of 0.55% per cu. yd. when rented 28.1% of the time 
owned. 

Another variable entering into the question is the time 
owned. It seems that Mixer No. 4, owned 1,302 days 
shows the maximum economy for the owner, although 
No. 6, a newer machine on larger yardage showing con 
siderably less plant cost per yd., is not as economical for 
the owner as No. 4 

There are so many conclusions which might be drawn 
from a careful analysis of these figures that it is left 
to the reader to draw his own. However, in closing, at- 
tention is called to the fact that it appears to the con 
tractor’s advantage to buy his plant outright when he 
expects to work on moderate yardage over a considerable 
length of time. On large yardage quickly placed, there is 
not much difference between renting and buying 

Furthermore he should have his plant on jobs at least 
0% of the time and the life of a machine for maximum 
efficiency is apparently in the neighborhood of 1,300 to 
1,500 days, say 4 to 5 years. After that, interest, repairs 
and depreciation soon throw the balance in favor of rented 
plants. It is also evident that the entire cost of the origi 
nal machine should be charged off to depreciation a 
count in about 6 to 7 years. This charge to be over and 
above all repair costs. 

Very truly yours, 
Walter B. Snow 

170 Summer St., Boston, Mass., May 14, 1910 


~~ 
> 





The Need of Topographical Maps in Planning 
Undeveloped City Areas. 


Sir. The paper of Nelson P. Lewis, M. Am. Soc. 
C. E, on “The Planning of Undeveloped City Areas,” 
is @ very competent presentation of a timely subject 
The writer feels, however, that Mr. Lewis has made 
one statement which in his own experience is not entire- 
ly correct: 

Do we first need an actual topographical map of the 
entire area? This involves a large expenditure of time 
and money, which, in the judgment of the writer, could 
be spent to better advantage. 

Does not the truth of this statement depend upon the 
nature of the area involved? In an experience of 
nearly twenty years in the hill district of Philadelphia 
and the more rugged country of Pittsburg and Western 
Pennsylvania, an accurate topography of the entire area 
involved has almost invariably proved to be necessary 
for the intelligent consideration of city and street pro- 
jection. In the Western Pennsylvania district es- 
pecially, where slopes of 25% are common even in 
good residence districts, there can be no intelligent 
consideration of a building area that is not based upon 
the topography. Indeed, very frequently, a strict ad- 
herence to topography is necessary even to the exclu- 
sion of other important and desirable features. 

Coming from such an eminent authority as Mr. Lewis, 
the statement may have a very unfortunate influence. 
Many of the poor town projections of Western Pennsy!l- 
vania are the direct results of the lack of consideration 
of the topographical features of the country, due to the 
absence of a proper topographical plan. The writer 
cannot believe that Mr. Lewis would indorse such care- 
less and unintelligent procedure, still too common even 
at this time. Indeed, one of the greatest difficulties 
that Pittsburg engineers encounter is to persuade clients 
that topographical surveys of the entire property is not a 
waste of money, but an absolute necessity in order to 
secure the best results In every case, however, in 
which the writer has been concerned, the _ results 
obtained from such a survey have undoubtedly justified 
such expenditure. 

In conclusion, the writer would express the opinion 
that there can be no set rule laid down A careful 
preliminary investigation of the area involved and a 
consideration of the results to be obtained must decide 
in each particular case what features will govern the 
proposed projection; and if topography is the ruling 
feature, its expense will be amply justified by the results 
obtained. Yours very truly, 

Louis P. Blum 

Westinghouse Building, Pittsburg, Pa., May 16, 1910 


{At the conference at which the paper in ques 
tion was originally presented there was some 
eriticism of Mr. Lewis’s statements regarding 
the need of topographical surveys in advance of 
extending the general plan of the city into un- 
developed areas. In reply, Mr. Lewis made some 
remarks which showed that his meaning had 
been misunderstood. As we have no record of 
his exact language in response to those criti- 
cisms we have asked Mr, Lewis to reply to the 
communication from Mr. Blum. This he has 
kindly done, as appears in what follows.—Ed.] 
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Sir I thank you for the opportunity to reply to the 

‘ r of Mr. Louis P. Blum, which refers to a state- 
nent yitained in the paper on the ‘‘Planning of Unde 
eloped City Areas,"’ which I presented at the recent Con- 
erence on City Planning at Rochester, N. Y. 


As you say in your note following Mr. Blum's letter, 


the statement to which he refers was the subject of some 
that I did not 


meaning clearer by the insertion of the words 


n at the Conference, and I regret 





it this time,’’ so that it would have read “‘Do we first 
need an accurate (not actual) topographical map of the 
entire area? This involves a large expenditure of time 
ind money which, in the judgment of the writer, could 


advantage.’’ As will 
quotation from my paper, 
laid upon the 
thoroughfares, 


it this me be spent to better 


ippear from what followed the 


pecial emphasis was necessity of a care 


ful study of the existing which, with 


such additions or might be 


form the skeleton of the city 


cross connections as neces- 


ary, would and so 
first in 


these old roads 


plan, 
work that I put it 
that the lines of 


important did I consider this 


order of procedure, so 
is widened might be definitely fixed before improvements 
should be which would render their acquisition and 
inprovement on the new lines unnecessarily 
As I discussion which 
of my 


made 
expensive. 
stated in the followed the reading 
the need for a 


street 


and 
fixed for the 
thoroughfares is so ap- 


paper, topographical 
lines and grades can be 
main 
is scarcely worthy of emphasis 


survey 
map before 
subdivisions between the 
parent that it 

I regret that the statement quoted by Mr. Blum should 
construed as showing a lack of appreciation of 
I believe 


minuteness 


have been 
the importance of topographical work, although 
that in some cases this work is done with a 
which is unnecessary 
Yours very truly, 
Nelson P. Lewis 
New York City, May 21, 1910. 
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The Height of Bridges Over Navigable Streams. 


issue of April 14, 





Sir: Your leading editorial in the 


1910, on ‘‘Bridges over Navigable Streams—The Inter- 
ference of Water Traffic with Land Traffic’’ contains 
some timely reflections on an important subject and 
also some statements in illustration thereof that would 


be interesting and pertinent, if true. It very properly 
invites attention to the possibility of bridge requirements 
navigation resulting in 


greater burdens than benefits for the general public. 


imposed in the interests of 


The editor was unfortunate, however, in the source 
of his information about the situation with reference to 
the low bridges over the Allegheny River in Pittsburg 


Harbor, and he has been led to make a number of as- 


sertions that are of doubtful validity. The matter is 
of such importance as to make it seem worth while to 
give a brief account of the real conditions for the 


benefit of your readers. 
There are eleven 
and 
slackwater, 


bridges over the Allegheny River at 
more above Pittsburg within the 
which extends about 24 miles up- 
mouth. There are ten bridges crossing 
River at Pittsburg and nineteen above 


Pittsburg three 
limits of 
stream from the 
the Monongahela 





I sburg within the limits of the slackwater, which in 
this case extends upstream about 128 miles In other 
words throughout a continuous stretch of about 142 


miles of slackwater provided at a considerable expendi- 


ture of public funds, there are 43 bridges. 

All the bridges over the Monongahela except two (at 
which plans for raising the height have already been 
made) have a headroom beneath them of not less than 


about 59 to 52 ft., which is the standard adopted by the 


War Department for these waters. This headroom ex- 
ists also under all the bridges except the first eight on 
the Allegheny, all of which cross the river within 3.5 
miles of its mouth. These eight include six highway and 
two railroad bridges. Their height above normal pool 
level varies from 27.7 ft. to 36 ft. Your statement that 
“until about ten years ago there was never any com- 


navigation interests as to the 
looks odd alongside the follow- 


plaint from the river 
height of these bridges”’ 


ing statement made by Major Merrill in annual report 
of 1879: 
Steamboat commerce on the Allegheny has almost 


been extinguished by railroad competition, by natural 
obstructions in the river, and by obstructions that man 
has put there in the shape of low bridges, with narrow 
spans badly located. There is hardly any river that 
shows more clearly the utter inadequacy of state laws 
to protect river commerce from wanton injury.. The laws 
of Pennsylvania on the subject of bridges may be models 
of legal wisdom, but their results, as seen in the struc- 
ture built under their authorization, are disastrous. 
The United States has not interfered, and the Allegheny 





a 


is merely one of a number of rivers on which cheap 
transportation has been injured or destroyed by sheer 
negligence 

With reference to the commerce on the Allegheny af- 


fected by the bridges in question, the best information 
that it is greater than it 
instead of small fraction 
Your further statement that 
bridges has twice passed upon 
Root and Secretary Taft de- 
existed for raising the bridges, 


Secretary Taft's decision was 


was 20 or 
thereof 
the question 


available indicates 


30 years ago only a 


as you state, 





of raising these been 
and that both 


cided that no 


Secretary 
necessity 


is also open to question 














not against raising 





the bridges, but simply against grant- 


ing a rehearing of the question based on the same evi- 
dence that was submiited to his predecessor. In fact 
his opinion that the bridges should be raised is clearly 


indicated in the following quotation 
I have looked into the question 
ble care in respect to the attitude 
War toward the decision of another, 
retary of War with respect to his own decision, in a 
matter involving property investments like this, and I 
have given careful attention to the evidence upon which 
Mr. Root acted I am inclined to think from the evi- 
dence that much better for the City of 
Pittsburg, for the Allegheny, and for the people 
living along that river to have those bridges put up now, 
and that it would be a better thing for them to have a 
decree made clearing the situation, as it must ultimately 


from his decision: 

with very considera- 
of one Secretary of 
or of the same Sec- 








be cleared in view of the improvements that are likely 
to come, but Mr. Root took all this evidence fully into 
consideration and reached the conclusion that the time 


had not arrived in which he could say that the pressure 
for improvement in river navigation was such that these 
bridges had become unreasonable obstructions. That 
was the action of the Secretary of War under a statute 
delegating to him the decision as to whether these bridges 
were unreasonable obstructions or not for the purpose of 
issuing a decree requiring their elevation. It is upon 
exactly the same evidence and upon exactly the same 
state of law as I understand it, because he could not 
have issued his decree in the Union Bridge case without 
following that principle of law which was subsequently 
laid down in the decision of the Supreme Court of the 
United States 

Now for that reason I am going to dismiss the peti- 
tion for a re-hearing, but I am going to accompany 
it with this statement that when this decision comes 
before me, if any such decision shall come before me, 
for the construction of any bridge I am going to require 
it to be put at 47 ft., because I have been much im- 
pressed with the argument of one of the counsel that 
this mass of bridges has been used to prevent the im- 
provement of any of them. .*S 

You also make 
water the 


“that at low 
obstruction to traffic 
‘“‘that barges and not 
method of trans- 
that ‘‘of 13 towboats 


the surprising statements 
present bridges are no 
in any ordinary-size steamboats,”’ 


steamboats are the most economical 


inland and 


operated ir 


port on waterways,”’ 


now the Pittsburg 


pool, only one has a 


height of 24 ft. above the water. 
Now as a matier of 


packet 


freight or 
under 


fact not one of the 


boats entering Pittsburg Harbor can pass 


the lowest of these bridges at low water (normal pool 
stage) In a list of 75 towboats operating in Pittsburg 
Harbor there are only eight that are less than 24 ft. 


above the Moreover, 
light-powered 
the rivers in 
that while our 


water. these are all comparatively 


boats, not suitable for general service on 
is well 
commerce is mainly carried in barg<s, 
these are handled by steamboats, so that the latter must 
be taken into height 
of a bridge. It has not proposed to raise these 
sufficiently to accommodate the larger Ohio 
River steamboats. That requirement (70 ft. above pool) 
imposed only on the bridge at the mouth, which 
is now about to be rebuilt by the city. The ruling con- 
sideration in the to provide 
during all below that at 
fixed dams are submerged, for 
the standard navigating the Monongahela River. 
These ordinary towboats range from 26 to 28 ft. 
in height of fixed parts, while the standard packet boat 


this district. Of course, it known 


consideration in determining the 
been 


bridges 


was 


changes been 


passage on river 
which the locks of the 


proposed has 
this stages 
boats 

pool 


is about 32.5 ft. high. 
To one more or less familiar with these bridge ques- 


tions your characterization of the 


interests and the bridge 


river interests as the 
interests as the public 
novel to say the least. Not one of these 
eight bridges belongs to the public. They are all the 
property of bridge companies or corporations. One be- 
the Pennsylvania Railroad System, which 
railroad lines that parallel the river and af- 
the only competition with it for transportation 
Allegheny Valley. In contrast with these 
privately-owned bridges, there is the navigable waterway 
to the public. 


vested 
interests, is 


longs to also 
owns the 
ford 


along the 


belonging 


With reference to the question of roadway grades, it 
may be pertinent to remark that the grades suggested 
for these bridges do not exceed the grades of approach 


and of course 
it is obvious that these grades can be reduced by raising 
the approaches any amount that may be considered ad- 
visable for this Notwithstanding the _ edi- 
torial approval given, doubtless in an absent-minded mo- 
ment, to Mr. Morse’s account of grade difficulties in 
a snowstorm on the Smithfield St. bridge, it seems un- 
necessary to remind your readers that the troubles he 
hardly chargeable to a 2% grade. We have 
all seen horses practically helpless on smooth level pave- 


already existing at one or more of them, 


purpose 


saw were 


ments under such conditions of snowfall. 
A further word about Mr. Morse’s letter may not be 
amiss. Mr. Morse is, of course, well known to your 


readers as a bridge engineer It is only fair to bear 
in mind when reading his views, that his sympathies are 
naturally the class of his employers, 


the bridge owners. He often has to represent them in 


and properly with 


disputes with navigation interests about alleged ob- 
structive features of bridges. 
In reading his remarks about the changing demands 


of river interests in connection with the new Point 


Bridge one is impressed by some of the things he leaves 
unsaid The old Union Bridge at the Point was the 


property of private parties. It was so low as to com- 





pletely bar all Ohio River steamboats from that porti: 
of Pittsburg Harbor in the Allegheny River, while th 
were able to go up the Monongahela to the Smithfield s 
Bridge (0.8 mile). It was considered necessary to op: 
the Allegheny River for them also, as far as the Six 
St. Bridge (0.6 mile). Accordingly steps were taken 

compel certain changes in the bridge, and this was do: 


at a time when 


many had grave doubts whether 
Government could require changes in existing bridg 
without compensating the bridge owners. As a resu 


of the action taken the old bridge was wholly removed 
and the City of Pittsburg submitted plans for a pubi 
bridge to take iis place. Now is it really very surpris 
ing that in the first instance when contesting the ma 
ter with hostile parties on doubtful ground the river ir 
terests should have tended to limit their demands to th 
minimum consistent with any reasonable regard fo 
navigation, while in the second instance they should ex 
pect and secure from friendly public officials somewha 
greater conce The principal change was to sub 
stitute a two-span for a three-span bridge, with an in 
crease of only about one-half of 1% in the grade o 
approach. 

Of course, it is not my purpose here to argue tha 
bridges should be raised. That question is a 
present before a Board of Officers of the Corps of En 


ssions? 





these 


gineers, and the final decision rests with the Secretary 
of War. I am only ealling attention to certain fact 
that should be taken into consideration in dealing with 


the matter and that are needed to correct some erron¢ 
ous impressions that your editorial doubtless gave many 
of your readers. 


Very respectfully, 


H. C. Newcomer, 
Lt. Col., Corps of Engineers 
United States Engineer Office, 2111 Farmers Bank 
Bldg., Pittsburg, Pa., April 27, 1910. 
[We give space with pleasure to Col. New 
comer’s letter. The statements in our editorial 


as to traffic on the Allegheny River were based 
on information furnished us by a Pittsburg engi 
neer of high standing. The same engineer fur 
us at the time a table which we 
reprint herewith showing the comparative traffic 
over and under five highway bridges over the A] 
legheny at Pittsburg. 
As we understand it, 


nished same 


the raising of these Al- 
legheny River bridges is not urged on the ground 
of benefit to the open-river 
Allegheny above Pittsburg. 


navigation on the 
The total traffic on 
the upper Allegheny, according to Col. Newcom- 
er’s last official report, only about 200,000 
tons and this is mostly the floating downstream 
of timber and lumber rafts, railway ties, etc., 
and the tonnage of gravel, sand, stone, ete. The 
argument for raising the Allegheny bridges is 
that the coal boats from the Monongahela may 
come around into the Allegheny and ascend as 
far as the slackwater navigation extends, about 
25 miles, delivering coal to manufacturing plants 
along the waterfront. Quoting further 
Col. Newcomer’s report: 


Was 


from 


For the calendar year 1908 the commerce reported on 
that part of the river under the improvement for slack- 
water navigation was 536,129 tons of freight and 9,63 
passengers. . . . The operation of the locks and dams 
on the Allegheny River, providing a system of slack 
water navigation in connection with Pittsburg Harbor, 
will tend to give manufacturing plants in this section 
the benefit of the cheap river rates on coal and other 
supplies. This benefit, however, cannot be realized to 
any considerable extent until the low bridges on the 
lower Allegheny River are raised sufficiently to remove 
the very serious obstruction to navigation that they now 
present. 


The clearance under the present Allegheny 
River bridges with the river at normal pool 
level, according to Col. Newcomer’s statement 


in the above letter, varies from 27.7 ft. to 36 ft 
The height of the Monongahela River towboats, 
he states, varies from 26 to 28 ft. 
packet boats have a height of 32.5 ft. 

The question we would raise, then is why these 
boats should not be built with a somewhat 
smaller total height, so that they could pass 
under the present bridges? Surely there is noth 
ing inherently impossible in this proposition; not 
is it evident why the restriction in height should 
constitute any very serious hindrance to efficient 
and economical construction and operation, The 
only part of the boat’s structure for which con 


while the 


siderable height is absolutely necessary is th: 
longitudinal trusses and it means only a littl 
more weight to reduce the height of these by 


three or four feet. 

In studying the accompanying table, then, i! 
should be understood that the real compariso: 
to be made is between, on one 


hand, the vast 
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height they are raised and on the other hand the 


height of about 25 ft. or 


height could cause any real handicap to the op 


river interests will take kindly to the suggestion 


dollars rather than spend 
good place to 
occurrence at New 
in the “Times” of May 5: 


York City, as reported 


a two-masted schooner, f 
the water’s edge with brick, got stuck in the mud while 
Hackensack River ; 1 
Jersey commuters were coming to work in the city yes- 


of commuters had just 


frantic efforts to keep the boat 
steering gear was broken. 
Every 10 minutes trains loaded with commuters ar- 
tl ears stretched back f 
traffic department 


distance the passenger trains had to be switched on to 
was stretched from 


old hooker out of the mud. 
Pittsburg engineer 


print his reply below.—Ed. } 


your columns to reply to some of » Colonel's criticisms 


bridges, he did not inform you that there were six more 
railroad bridges 


bridges should be 


of these bridges,”’ 
Major Merrill’s report of 1879. 
extract which he gives from 
Major Merrill simply gives his personal opinion on the 
subject and does not say that he had received any com- 


A careful reading of the 


comer knows of any complaint laid before the War De- 
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partment by any of the navigation interests previous to 
1900, the writer would like to see a copy of it 

With reference to commerce on the Allegheny River, 
the Colonel makes the statement that ‘“‘The best infor 
mation obtainable indicates that it is greater than it 
was twenty or thirty years ago instead of only a small 
fraction thereof.’’ 

The writer has at hand no data as to thirty years ago, 
but he has data as to the last ten years The figures 
presented by the river interests themselves at the hearing 
show that the traffic on the Allegheny River is de- 
creasing These figures show that the tonnage on the 
river for 1907 was just about one-half that for 1899, and 
the Government's own reports show the tonnage passing 
through the lock at Herr’s Island Dam was in 1909 less 
than one-half what it was in 1904 

Exception is also taken to the statement that both 
Secretary Root and Secretary Taft decided that there 
ity of raising the bridges. 





was no nece 

Colonel Newcomer does not deny that Secretary Root 
so decided, but does not admit that Secretary Taft de- 
cided in the same manner. Technically, the Colonel is 
correct Secretary Taft did not in so many words de- 
cide the bridges must not be raised, but in refusing to 
reopen the case, he practically in effect decided that the 
bridges need not be raised. 

While on the question of Secretary Taft's decision, 
allow me to call your attention to the omission of a 
word in the quotation given from it by Colonel New- 
comer I would not for a moment charge the Colonel 
sion, but simply 
state the fact that the quotation as printed, has one 
very important word omitted. The quotation as printed 
says: ‘‘If any such decision should come before me for 
the construction of any bridge, I am going to put it at 
47 ft.”’ The correct quotation should be not ‘any 
bridge’’ but ‘‘any new bridge.”’ 

The statement in your editorial that ‘‘of 138 tow boats 
now operated in the Pittsburg Pool, only one has a 
height of 24 ft. above water,’’ is taken from one of the 
sworn affidavits above referred to, which gives the ac- 





with intentionally misquoting the de 


tual height of each of these boats. Colonel Newcomer 
says, ‘“‘While the standard packet boat is about $2.5 ft 
high,’’ and that ordinary pool tow boats range from 26 
to 28 ft. Thus there is a difference, according to his 
figures, of from 4.5 to 6.5 ft. between the height of 
the two types of boats. As there is only one line of 
packet boats plying on the Monongahela River, a stream 
which has been slackwatered for years, is it probable 
that there would be any more or even any on the Alle- 
gheny River, which has a railroad on both banks for 
many miles? Even if the bridges should be raised, 
would it be equitable to say that they should be raised 
from 4.5 to 6.5 higher than required for tow-boats, to 
accommodate a possible but improbable packet line for 
the few days during each year when high water would 
prevent the packet boats from passing under the bridges? 
While on the question of the height of boats, attention 
is called to the following quotation from the report on 
the River and Harbor Bill for 1910, which says: 





It is believed that the appropriation of $500,000 to be 
expended in the purchase of plant for use in connection 
with the work of improvement of the river will also 
provide for experiments to be carried on by the Govern- 
ment which will result in improving the present type 
of river freight carriers, and also that these tests can 
be made in no other way, since the expenditures and 
uncertainties involved preclude the use of private capital 
for the purpose. As a result of the tests or experiments 
it is hoped that a large saving to the country at large 
may accrue from ‘ecreased costs of transportation, and 
that a type of carrier may be developed which will also 
reduce the cost of all bridges across navigable streams 
due to lessened requirements in the matter of head 
room. 


If the Government orders these tests made, would it 
be fair to the bridge interests and to the public who use 
the bridges to find out, after the bridges were raised, 
that lower boats could be built which would not require 
the raising of the bridges? 

The quotation from the River and Harbor Bill above 
shows that the gentlemen comprising the committee be 
lieve the bridge interests and the public have some 
rights as well as the river interests. 


PASSING UNDER ALLEGHENY RIVER BRIDGES AT PITTSBURG. 
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It might be interesting to some of your readers to 
know what some eminent authorities have to say as to 


the mutual rights of traffic over and under bridges. A 





few quotations are here given on this feature of the 
question. 
Secretary Root in his decision in the proceeding in 


102 against these very bridge 





I do not think that, having in view the relative im 
portance and rights of the commerce over the bridges as 
compared with the commerce under them, even with the 
slackwater already provided, the obstruction of the 
bridges is now unreasonable 


Chief Justice Taney on the Wheeling Bridge Case, said: 


The general convenience and interest of the public in 


the travel and trade across the river a well as on its 
waters must be taken into consideration 
In the case of the Escanaba Transportation Co. vs 


Chicago, Justice Fields said: 


The rights of each class are to be enjoyed without in 
vasion on the equal rights of others Some concession 
must be made on every side for the convenience and 
the harmonious pursuits of different occupations 

The same authority said in another bridge cas 

In this country the navigation of a river is deemed to 
be free, when it is kept open for vessels cleared of such 
physical obstructions as would retard their passage be- 
yond what is required for the necessary transit over the 
stream. 

The river interests, as shown by those of them who 
are insisting on the raising of these bridges, do not 
seem to agree with the opinions just quoted, and think 
that their rights are paramount, no matter what incon 
venience or expense the public passing over the bridges 
are put to, so long as they get what they want. Un- 
fortunately, for the bridge interests, most of the engi- 
neer officers who are put in charge of inland waterways, 
seem to be imbued with the same opinions. The writer 
says this advisedly and with full knowledge of what the 
Statement means. He, like all fair-minded civil engi- 
neers, has nothing but praise for the splendid engineer- 
ing work accomplished by the officers of the Engineer 
Corps, U. S. A., but when the question of bridges over 
these rivers comes before them, they do not seem to be 
able to view it in any other way than through the river 
men’s spectacles. 

Colonel Newcomer writes as if this question involved 
no one but the bridge interests, that is the corporations 
owning the bridges, and the river interests, and says: 





“In contrast with these privately owned bridges, there 
is the navigable waterway belonging to the public.”’ 

Does he think that the public who use the bridges 
have no interest in the question and should be entireiy 
ignored? He evidently does think so as in his entire 
letter he makes not a single reference to the inconven- 
ience that would result to the millions of people who 
pass over these bridges yearly, or to the added ex 
pense to the team owner, and trolley companies, that 
must ascend steeper grades to an additional height of 
13 to 15 ft. 

In conclusion the writer would call attention to the 
copy of the pamphlet mailed you herewith, entitled ‘‘The 
City and the Allegheny River Bridges,’ published by 
the Civic Commission of Pittsburg. The authors are 
Col. Thomas W. Symons, Corps U. S. Engineers, U. S$ 
A., Retired, and Mr. Frederick Law Olmstead, both of 
whom are not in any manner connected with either the 
river or the bridge interests, so that their opinions are 
entirely unbiased. On page 25, these gentlemen say 
that ‘‘a clear height above pool level of 37 or 38 ft 
(not 47 ft. as the river interests ask for) above a 15-ft 
stage will give fair, justifiable and all really needed ac- 
ommodations to the navigation interests 

In another part of the report it is stated that on the 
new barge canal, on which Col. Symons was Consulting 
Engineer, being built by the state of New York costing 
$108,000,000, the boats must be made to fit the bridges 
and not the bridges to fit the boats 

Yours very truly, 
Wm. Glyde Wilkins, M. Am. Soc. C. E 

Pittsburg, Pa., May 13, 1910. 


a 





+ 
Are Civilian Engineers Loyal to Superiors? 
Sir: I was much interested in the editorial in your 

issue of May 12 upon the possibility of a change in the 

administration of the Reclamation Service by placing 
at its head an officer of the Army engineering corps 
and it must seem to every civil engineer who reads it 
that a stinging blow is to be struck at his profession 
While hoping this change will not be made, I ventur: 
to make the suggestion that there may be grounds for it: 
contemplation, and that the Civil Engineering profession 
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has not fully lived up to its opportunities in the control 
of two current government works; the Panama Canal and 


the Reclamation Service. In making this suggestion the 
writer does not wish to be considered a partisan of the 
Engineering Corps of the Army for he is not; on the 


while never having been 


Government, he 


contrary, in the employ of the 
has always felt jealous for the civil en- 
gineers in the Government service under army engineer- 
ing officers, and considers they have never received the 
credit and recognition on the part of the Government and 
public to which their work and attainments entitle them. 

Putting aside the question of the comparative profes- 
sional attainments and abilities of Civil and Army En- 
gineers, it has occurred to the writer that there is another 
of the matter, and one in which the Civil Engi- 
neer possibly has not qualified, where he has been found 
wanting; and that it may be in this phase that President 
Taft himself justified in, at least, the 
change under discussion. 

The phase meant is that of subordination and implicit 
obedience to 


phase 


feels considering 


one’s superior officer, and the loyal car- 
rying out of his plans whether or not they always 
accord with one’s own ideas, and the sticking to the 


work, when once undertaken, to completion, 
difficulties and disagreeable conditions. 
subordination 
in hand. 

The writer felt, as doubtless many engineers did, that 
the Civil Engineering profession had the ‘opportunity 
of a life time’’ to show what it could do when Mr. Wal- 
lace was appointed Chief Engineer of the Panama Canal 
and when civilian engineers were put in charge of the 
different features of the work. The feeling continued 
when Mr. Stevens was made Chief Engineer. Opportunity 
seemed to be knocking long and loud at the door. 
Whatever were the reasons for the resignations of these 
two gentlemen, friction with their superiors, the criticism 
of Senators and Congressmen or offers of larger salaries, 
withdrawal from the work must have been more or less 
embarrassing to the President and Secretary of War 
and proof to them that they could not look to the Civil 
Engineering profession for continuity in the direction 
and execution of that great work; that it had, after having 
been twice tried, failed them. This is not a criticism of 
Mr. Wallace or Mr. Stevens, as they may have been per- 
fectly justified, from their point of view, in withdrawing 
from the work; but it would seem to show that the per- 
sonal and material comforts and emoluments of the 
Civil Engineer are paramount to the successful execution 
and completion of a great public work. In the opinion 
of the writer, the Civil Engineering profession, in the 
case of the Panama Canal, lost a glorious opportunity. 

The Secretary of War of the eventful period of the 
starting of the Panama Canal is now President. He 
finds his administration harassed by a clash between 
his Secretary of the Interior and the latter’s subordinates 
in the Land and Reclamation Departments, the latter 
being reinforced by the Chief of the Forestry Depart- 
ment. He hears his own motives impugned and defiance 
flung in the face of the President of the United States 
by government employees. He can only recall the per- 
plexities and extra work caused by the resignations of 
the civil chiefs of the Panama Canal, and that since 
the appointment of an officer of the Army as Chief En- 
gineer there have been no such annoyances and that 
work on the Canal has progressed rapidly and smoothly. 
It is only natural for him to assume that the appoint- 
ment of an Army Officer as Chief of the Reclamation 
Service will produce the same pleasing results, and that 
discipline and obedience will be compelled. It could not 
be wondered at if the President should appoint an Army 
Officer as head of the Forestry Department. 

Secretary of the Interior Ballinger has been accused 
of no crime. As near as the writer can make out, from 
the preserit investigation based upon the Glavis incident, 
he is not entirely in harmony with the methods of the 
previous Secretary and proposes to run his department 
according to his construction of law and according to his 
own ideas. In the opinion of the writer this is his 
prerogative, and it is the duty of his subordinates to 
give him obedience. ‘‘He was hired to be boss and he 
has a right to insist that he be boss.’’ The rank in- 
subordination lately exhibited in his department would 
not be tolerated for a minute in the Army, nor in any 
large business organization. It is the duty of a sub- 
ordinate to give his chief his loyal obedience and sup- 
port, or his resignation. 

The writer very much hopes that Director Newell will 
not be removed, and that an officer of the Engineering 
Corps will not be placed at the head of the Reclamation 
Service. He would like to see civil engineers take 
commanding rank not only in this service but in the 
River and Harbor and other great national works. He 
that as far as education and experience in 
engineering go, they are just as capable as any other 
body of men; but it would seem that the Civil Engineer 
something to learn from his Military brother, the 
foundation of whose education is obedience and subservi- 
ence to discipline. 

Very truly yours, 

S. K. Smith, C. E., M. 
Pa., May 16, 1910. 
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[No one will question that loyal obedience to 
superior authority is an important duty of the 
engineer, military or civil; but the best loyalty 
to a chief is that which aids him toward the 
best results by advice, counsel and protest if 
need be rather than by blindly following orders. 

The Reclamation Service officers have not, so 
far as we are aware, failed in their loyalty to 
the Secretary of the Interior, even though they 
have tried to show him wherein of the 
schemes he had in mind for the Service would 
tend to work it injury. There is no disloyalty in 
that, and 


some 


any chief with a proper conception 
of his responsibilities will value such counsel 
and use it for his own guidance.—Ed. ] 
e 
‘ nee 





Notes and Queries. 

If ‘‘Subscriber,’’ who wrote from St. Louis, Mo., on 
May 18, asking for information on septic tanks, will 
send us his name and address, we will take pleasure in 
answering his query. 


A New Type of Stone Crusher. 

A stone crusher which is of an entirely new de- 
sign and operates on a new principle, and which 
presents a number of special features and ad- 
vantages, is an interesting machine which has 
been introduced recently. Some of the machines 
have been installed and others are under con- 
struction. The most important feature is that 
the crushing is done between two rapidly re- 
volving concave disks which are set at a slight 
angle to each other. This angle is variable, and 
the distance between the disks is adjustable also. 
The crushed product is thrown out between the 
disks by centrifugal action, so that there is no 
liability of choking or clogging. The special pur- 
pose of the machine is for crushing stone to the 
smaller sizes (1-in. and less) and delivering prod- 
uct of uniform size. It is claimed that its use 
will greatly reduce the amount of machinery and 
plant for recrushing at large plants, where 
ordinarily the rejections from the main crusher 
are delivered to other crushers for product of 
various sizes. Thus the new machine with 48- 
in. disks can take in stones up to 7 ins. size (such 
as the rejections from a large gyratory crusher), 
and will deliver product of any size between 3 
ins. and %-in. as desired. The smaller machines 








This hollow shaft runs in two long babbitted 
bearings, with oil circulation and with provision 
for water jacketing if required. Upon it is keyed 
the driving pulley. Within the holiow shaft lies 
a solid shaft (E) to which is secured a hemis- 
pherical ball head (F), with a babbitted bearing 
in the socket head of the hollow shaft, forming 
a ball and socket joint. On the face of this 
ball head is secured the second manganese-steel 
crushing disk (G). The disks have concave in- 
terior faces. The tail of the solid shaft extends 
beyond the hollow shaft and has an independent 
tail bearing which can be traversed laterally in 
a horizontal plane, by means of screws on oppo- 
site sites of the bearing; one screw is slackened 
as the other is tightened This arrangement 
is shown in the sectional plan, Fig. 2, and one 
of the screws is shown at the rear of the ma- 
chine in Fig. 3. 

This movement, which is taken up by the ball 
and socket joint of the two shaft heads, shifts 
the axis of the inner shaft horizontally so that 
it makes a slight angle with that of the other 
shaft (Fig. 2). This angular position of the 
shafts of course sets the crushing disks at an 
angle to each other (while each is true on its own 
axis), so that the space between their faces and 
edges is narrower at one point than at another. 
The width of this space can be adjusted for any 
size of output by revolving the cap on the 
threaded flange, the cap being locked at the de- 
sired position. 

The hollow shaft (with its crushing disk) is 
driven at high speed by a belt pulley. The inner 
shaft? (with its disk) is not driven positively 
when the machine is running empty, but has a 
tendency to revolve due to the friction of the ball 
and socket bearing. As soon as the stone is in- 
troduced into the space between the crushing 
disks, the pressure causes both to revolve at the 
same speed and in the same direction. The stone 
thrown by centrifugal action to the wider part 
of the space is crushed as the width reduces 
(due to the angular relation of the disks). This 
is shown by Fig. 2, a stone lodged in the wider 
space (A) being carried around with the disks 
and crushed as the width reduces until the 
crushed fragments are at the narrow point (B). 
As soon as the fragments are small enough to 
pass between the edges of the disks they are 
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FIG. 1. SECTIONAL ELEVATION OF A NEW TYPE OF STONE CRUSHER, FITTED WITH CRUSHING 
DISKS. 
(Symons Brothers, Chicago; Builders.) 
crush to smaller sizes. The action is a direct thrown out by the centrifugal action, 


crushing without grinding. 

In the sectional elevation, Fig. 1, (A) is a hol- 
low main shaft having a hemispherical socket 
head (B), and around this head is a flange upon 
which a thread is cut. Upon this head is 
screwed a cast-steel cap (C) having a feed open- 
ing at the center, and on the inside of this cap 
is secured a manganese-steel crushing disk (D). 





passing 
through openings (H) in the cap, and into a cir- 
cular hood having a discharge opening at the 
bottom. 

There is no oscillating or vibratory movement, 
and the crushing is done by direct pressure or 
squeeze between the disk, and not by any grind- 
ing action. The resistance to this longitudinal 
pressure (as tending to force the disks apart) 
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is afforded by the threaded attachment of the 
cap and the ball and socket joint of the shaft 
heads. This joint has very little motion, since 


both shafts revolve in the same direction and at 
practically the same speed. The disks do not 
wear in grooves but the wear is distributed uni- 
formly over their surfaces, thus giving them a 
long life. The wear can be taken up by screw- 
ing on the cap. 




































La 
a good 


is the 
such 


Annual Convention of the National Fire 
Protection Association. 


The fourteenth annual meeting was held at the 
Salle Hotel, Chicago, on May 17 to 19, with 
attendance of members and visitors. It 
increasing custom of large hotels to give 
meetings the of their ball but 


use rooms, 


while such a room provides the necessary accom- 
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Why is it that in this country especially such laws and 
regulations are not promptly enacted or when enacted 
are not efficiently enforced? I believe that a careful 
search for an answer to this question may bring to 
light a fire hazard which has perhaps escaped atten- 
tion, and which may be designated as the ‘‘fire hazard 
of a republican form of government."’ We have been 
so thoroughly educated up to the idea that individual 
liberty in thought, speech and act is a God-given right 
which no man has the right to restrict, that we have 

























The hollow shaft has two long bearings, fitted modations the matter of 
with babbit lining so arranged as to facilitate acoustics has been given 
renewal. Oil is circulated through them by little if any consideration 
forced feed from a small centrifugal pump, 80 that the room is not 
driven by a belt from the shaft. The pump is well adapted for meetings 
attached to the hollow base of the machine, of this kind. After a 
which forms an oil reservoir. The shells of the single session in one room 
bearings are cored out with passages for water of this sort, the meet- 
circulation in case this is found desirable for ing was transferred to a 
keeping the bearings cool Any oil escaping at very large room of which 
the ends of the bearings is intercepted by flanged the association _ filled 
Collars on the shaft, and carried over into an only a small part It 
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FIG. 2. SECTIONAL PLAN OF DISK STONE CRUSHER, SHOWING VARI- 
ABLE RELATION OF SHAFTS AND CRUSHING DISKS. 


annular chamber whose lower end discharges 
the oil back to the reservoir. 
The machines are built with 
from 13 ins. to 48 ins. diameter. 
chine can take in stones up to 7 ins. in size (as 
noted and will crush to any desired size 
between 3 ins. and %-in. It is run at about 250 
r. p. m., and with 1-in. product its capacity is 
about 50 to 90 tons per hour. The 24-in. ma- 
chine (which is run at 400 r. p. m.) can take 4- 
in. stone, and reduces it to a size as 
\4-in.; when producing “4-in. product its output 
capacity is about 20 tons per hour. The 18-in. 
machine (running at 600 r. p. m) can take 2-in. 
material and crush to sizes %-in. or less; its 


crushing disks 
The 48-in. ma- 


above), 


as small 


of 


capacity when delivering %4-in. product is about 
7 tons per hour. 
This new crusher has been invented and pat- 


ented by Mr. E. B. Symons, of Milwaukee, Wis. 
It is being put on the market by Symons 
Brothers, 305 Old Colony Building, Chicago, to 
which firm we are indebted for information and 
drawings. 





DRIVING CONCRETE PILES.—As yet, no soil has 
been encountered in which wooden piles could be 
driven, in which it has not been possible to drive 


the concrete piles. In some soils it is expedient to em- 
ploy a jet; in others, an ordinary drop hammer, a steam 
or a combination of the jet with one or the 
other forms of hammer. It is necessary to lift the drop 
hammer somewhat more slowly for the concrete pile 
than for the wooden pile, in order not to set the driver 
into vibration. A cushion of some elastic material must 
be placed between the hammer and the pile, and with 
precaution very little damage to the head of the 
pile results, even after long continued driving. As a 
matter of fact, it is surprising how much punishment 
a well seasoned pile will stand. When it is necessary 
drive the pile below the leads, as is generally the 
case, the follower is placed on top of the cushion. As 
the loads on these piles are great it is necessary to 
drive them to refusal, that accurate knowledge of 
the required length is necessary. In case it is found 
that the piles so driven do not reach the elevation 
called for on the plans, the depth of the cap is in- 
creased accordingly. If it is found impossible or im- 
practical to drive the piles to the depth anticipated, 
they can be cut off without difficulty. The cut need not 
be a smooth one, as the casting of the cap will take 
care of all irregularities of the head of the pile.—From 
a paper entitled ‘‘Reinforced-Concrete Trestles for Rail- 
ways,’ by C, H. Cartlidge, before the Western Society 
of Engineers. 
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would seem that hotels of this might 
provide a room specially adapted for the proper 
accommodation of although = of 
course available for other purposes when neces 
Sary. 

The proceedings opened with the of 
the president, Mr. C. M. Goddard, who referred 
especially to the enormous aggregate loss of life 
and property due to fires, and also to the wide- 
spread lack of sufficient attention to of 
fire protection and prevention. In view of the im 
portance of the subject we herewith 
extracts from the address: 


class 


conventions, 


address 


methods 


give some 


Fire Losses and Fire Prevention in the 
United States. 
that if the startling 
fire waste are kept 
time will come 
produce results, I 
in this address. 
the individual 


Believing do 
portray our annual 
fore the public, the 
strike and 
few such figures 

The results 
waste are 


as I figures which 
prominently be- 
when the lesson will 
home shall incorporate a 
enormous fire 
modified by insurance, so that the 
the whole country, but the loss is 
there just the same, and we are all paying our portion 


to of the 


usually 
is spread 


loss over 


of it. Were it not for this equalization of loss through 
insurance, we can hardly imagine the results of a con- 
flagration like that of San Francisco or Baltimore to 
the immediate losers. Modern business could not be 
conducted along the present lines were it not for in- 
surance, and it is worth our while to see that insurance 
does not become too dear to buy or too scarce to go 


around. 

The state might properly take steps to compel people 
to realize more fully that they owe as a duty to so- 
ciety and to each other, the exercise of more care to 
prevent the occurrence of fires on their premises, which 
always destroy property and frequently imperil the lives 
and property of others. We are forbidden to expectorate 
in public places for fear of possible injury to others. 
Is it a far step to forbid by law the use of the parlor 
match, to which it is estimated that 600 lives are an- 
nually sacrificed? Or to enact other legislation which 
while it interfere with individual comfort or con- 
venience, will prove beneficial to mankind as a 
whole and tend to conserve our created resources, thus 
relieving the country to some extent from the enormous 
drain of our fire waste? 

It is certainly no more than right 
quire owners of buildings which are a hazard to the 
lives and property of others, to make such improve- 
ments as have been shown to be reasonable and ef- 
fective in eliminating the fire hazard, and until such 
laws are enacted and are enforced, this country will 
continue to be an example of a woeful fire waste, largely 
due to carelessness and recklessness, 


may 
yet 


and proper to re- 


well 


FIG. 3. THE SYMONS DISK CRUSHING MACHINE. 


gone 
right 


and 


“‘license’’ 


over the line 
individual 


Whenever 


claiming inalienable 
under the name of 


proposed to 


are as an 


““‘liberty.”’ 
legislation is 
individual 
the freedom 
whole, there 
on the 
part of 
business 
hear an outcry in our 
government. This is probably the principal reason why 
difficult to secure the enactment 
building regulations, enacted, to 
enforced This indifference the public 
of the individual his 
venience and success far above the welfare of his fellow 


protect society 


against that inter 
the 


organized 


legislation 
for 
and 
and but few to 
which is 
and 


that is, 
individual 
be 
individuals 
for that 


business, 


license, 


feres with of the benefit 
of the 
opposition 
take the 


body's 


is sure to 
the 


masses, 


strong 
part of 
the 
nobody's 


every 


is we at once 


against paternalism democratic 


it is so of properly 


have 
weal, 


drawn or if them 


to this 


selfishness who places own 


con- 


men, is the common enemy which always confronts 
every effort for progress or reform. 
In this connection I give some quotations from a bul 


letin issued recently by the U. S. 
prepared by Mr M. 
Cochrane: 

The 


and 
John L 


Geological Survey, 


Herbert Wilson and Mr. 


total cost of the fires in 1907, excluding that of 
forest fires and marine losses but including excess cost 
of fire protection due to bad construction, and excess 
premiums over insurance paid, amounted to over $456, 
485,000, a tax on the people exceeding the total value 
the gold, silver, copper and petroleum produced in the 
United States in that year (1907). During 1907, fires 
caused the death of 1,449 persons and the injury of 5,654 
These figures are incomplete and perhaps do not repre 


of 


sent more than half the persons who were victims of 
fires. 

It will be noted incidentally that fire protection in- 
volves the use of 2,000,000 tons of metal, having a 
value in excess of $127,000,000, and the metal in 350,- 
000 hydrants, having a value of $30,000,000, all of 
which is wasted on account of the need of preparing 
to fight fires of a kind Which, because of the inflamma- 
ble character of building construction in this country, 
would develop into conflagrations without adequate 


water service and fire departments. 

The estimated cost of private fire protection, including 
capital invested in construction and equipment, aggre 
gates about $50,000,000 and the annual interest on this 
sum and the annual cost of watchmen’s services amount 


to about $18,000,000. In the last 33 years, therefore, 
the total value of property destroyed b) fire amounted 
to $4,484,000,000, and the figures obtained in this in 


quiry show that it is reasonable 
as much money was spent in fire 
total of almost $9,000,000,000 in 33 years. 

If the United States had Europe's per capita of 4S 
cts. in a total population estimated by the census bureau 


to assume that 
protection, 


fully 
making a 





for 1907 as 85,532,761, the total fire waste in this country 
for the year would amount to $41,055,725, a saving of 
natural resources to the extent of $174,08S8,984. The re 
sults indicate that the total annual cost of fires in the 
United States if buildings were as nearly fireproof as 
in Europe would be $90,000,000, and therefore that the 
United States is paying annually a preventable tax of 
more than $336,000,000, or nearly enough to build a 
Panama Canal each year. 

The per capita losses in the cities of the six leading 
European countries amounted to but 33 cts., or one- 
eighth of the per capita loss sustained in the United 
States. The average annual cost of maintaining fire 
departments in European eities and in American cities 
is 20 cts. per capita, and in corresponding cities in 
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the United States $1.53 per capita, or Te 
It will be noted that the per capita cost in 
ind in Europe, which make up these 
almost equally divided between the fire 
nual expense of fire protection, and that 
these in the United States and in Europe 


imes as great 
this country 
figures, are 
losses and the 

the ratio of 
is nearly ihe 


tal 
tota: 





The principal reason for the great difference between 
the amount of fire waste in the United States and Europe 
is that there are but few frame buildings in Europe, 
and practically none in the great cities. Although the 
prevailing use of lumber as a material of construction 
is one cause of the great fire waste of the United States, 


there is another cause lying back of this—faulty con- 
struction and equipment. The list of causes of fires is 
headed by defective chimneys, flues, fireplaces, and 
heating and lighting apparatus—faults of construction 
and equipment. Matches, sparks and explosions figure 
prominently in the list and are followed by incendiarism, 


electricity and lightning. Nearly 
are labelled ‘‘unknown cause,’’ 


the listless attitude not 


one-fourth of the fires 
which indicates forcibly 
only of the general public 
this waste, but aiso of the men who are directly 
harged with protecting property against fire—the offi- 
cials of municipalities and others. 

It seems to me f the 


that no better endorsement < 


this 





ourse pursued by association in its efforts to re- 
duce the fire waste can be secured than the conclusions 
given in the bulletin from which I have quoted. This 
port gives the following three answers to the ques- 
ion: ‘“‘How to reduce fire losses.’ 
(1) By tests and investigations made to determine the 
relative fire resistance of building materials, and by the 


development of systems of 
maximum resistance to fire. 


construction which will offer 











(2) By tl dissemination of information regarding the 
more non-inflammable building materials. 

(3) By * enactment and enforcement of building 
odes, with a view to ensuring more fire-resistaitt and 
more nearly fireproof construction 


The report of the Secretary, Mr. 
Wentworth, showed a development in 
the 
and 


number of 


Franklin H. 
the work of 
the association as two years’ 


result of cam- 


paign of publicity, 


the 


there is a in- 


Sec- 


growing 
the 

building 
protection. 
21S for 


crease in applications to 


retary for information 
and 
The membership is 
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as to matters of 
fire prevention 


1,547, an 


ynstruction and 
increase of 
year 

The reports of the Committees on 


Materials, on Automatic Sprinklers, on 


and 
Fire Pro- 
and Door Open- 
Hydrants and Valves were received 
without The report of 
the Committee on Pumps suggested some changes 


Devices 


tective Coverings 


and on 


for Window 
ings 
ind accepted discussion. 
in the present specifications, in¢luding the admis- 
sion of other than Tobin 


as manufacturers are 


bronze (now specified) 
rolled 
strength and 


also permits an increase 


producing bronze 
equivalent to Tobin bronze in tensile 


other characteristics. It 


in speed for centrifugal pumps driven by alter- 
nating-current motors, the speed not to exceed 
2,000 ro p. m. 

The Committee on Hose had no report, but it 
was voted to reconsider the action of the 1909 
meeting in excluding the 2-in. size. After some 
discussion, however, it was decided that no 


change should be made. The report of the Com- 
Fire Supplies for Public Mains 
requirements as to equipment and 


for isolated risks and city risks. 


mittee on Private 


presented ar- 
The 
report of the Committee on Standard Hose Coup- 
lings and Hydrant Fittings for Public Fire 
vice reviewed the progress in the adoption of the 
association’s standards. 


rangement 
Ser- 
The Committee on Signaling Systems presented 


a set of 
tion 


rules and requirements for the construc- 
installation of 
It classified 
erated 


and municipal fire systems. 


them as follows: (1) Manually op- 
100,000; (2) 


25,000 to 


systems, for cities of over 


semi-automatic systems, for places of 





100,000; (3) automatic systems with fire-alarm 
headquarters, 5,000 to 25,000; (4) automatic sys- 


for 
Sion of 


tems than 5,000. 


occupied a 


towns of less The 


session of 2% 


discus- 


these rules 


hours, on May 18, opening with a suggestion 


that the classification should be based not on 
population only but on the character of the town 
(whether manufacturing or residential) and the 
number of alarms required. It was voted event- 
ually (on request of the committee) that the re- 


port as submitted should be printed in the Trans- 


ictions but should be referred back to the com- 
mittee for further consideration. 

The report of the Committee on High Pressure 
Fire Service Systems was of a general character, 
dealing with several aspects of the subject. It 
was stated that there is a tendency to demand 


such systems where they are not needed, and if 


generally adopted there would be a reduction in 
due to the use of an excessive quantity 


The Committee on 


salvage 


of water. Automobile Gar- 





iges submitted a series of rules covering the lo- 
cation, construction, equipment and use of ga 
rages. The rules included the pumps for deliver- 
ing gasoline from the underground storage tank's 
to the charging room, but made no mention of 
the system of delivering the gasoline by means 
of air pressure in the storage tanks, 

The Committee on Conference on Building Code 


made a report of progress. The brief report of 
the Committee on Fireproof Construction (includ- 
ing concrete and reinforced concrete) ‘stated that 
the work of committee during the 
lated 


proof 


the year re- 


to securing information as to 
than to the preparation 
of specifications for fireproof construction, and it 
showed a 


fires in fire- 


buildings, rather 


great loss in non-fireproof trim, decora- 


tion and furnishings in so-called fireproof build- 
ings. The liberal use in many cities of the build- 
ing code recommended a few years ago by the 


National Board of Fire Underwriters indicates 


that a similar code with the endorsement of other 


associations would accomplish even greater re- 
sults. It should have been impossible for New 
York to fail last year to secure a needed revision 


of its building laws because of a disagreement 


over the 
proof 


relative values of 
The 
the 
such 


different kinds of 
committee 
next year in 
construction 

Architect and Fire 
Pond, President of 


fire- 
construction. expects to 
make during 
to specifications for 
dress on “The 
Mr. Irving K. 
Institute of Architects, 
but related also to the 
planning of towns and cities. 
One afternoon 
Underwriters 


progress regard 
An ad- 
Protection,” by 
the American 
bearing on 
arrangement 


had a this 


subject, and 
aside for a 
This 


department, 


was set visit t» the 
establishment 
de- 
and 
other 
facilities for 


Laboratories. 
electrical 
test 

sprinklers, 


includes an chemical 


partment, rooms for valves, 
plant 

materials, 
hydraulic and electrical work. 
The election of 
President, W. H. 


President, C. H 


hydrants 


automatic for fire and 


tests of structural and 
officers 
Merrill, 
Phinney, 


Franklin H. 
the 


follows: 
Chicago; Vice- 


resulted as 
ats 
soston; Secretary and 
Treasurer, Wentworth, Boston. At 


the close of meeting a 


large ‘silver cup Was 
presented to the retiring president, Mr. C. M. 
Goddard. The next meeting will be held at New 
York in 1911 


—_—$ $$$ 2 —_——__—__ 
Correspondence Concerning the Bill to In- 
crease the Corps of Engineers. 


The bill pending in Congress to increase the 
Corps of Engineers and the comments upon it 
Which we have published in our issues of April 


7, April 21 and May 12 have brought to us many 


letters from which we have made selections for 
publication As in several instances the 
writers of these letters do not wish their names 
published, we have adopted the rule in present 


ing the extracts from these letters below of omit- 


ting the name of the writer in every case. We 
may state, however, that all the contributors to 
the discussion write from personal experience, 


either as officers of the Corps of Engineers or as 


Civilian Assistants 


We are especially impressed with the breadth 
and fairness displayed by the writers in almost 
every case. They are aiming, we believe, at 
reformations which will not merely better the 


position of the engineers but will raise the stand- 


ard of the engineering work, and that is the 
consideration of greatest importance to the 


nation. 


It seems to me the Corps of Engineers is in danger of 


being killed by its friends, as I presume the members 
of the committees of Congress considering the bill are, 
in general, friends of the Corps You understand the 


strong points of the Corps and its hold upon the public 
honesty and general ability—and be- 
cause, perhaps no branch of the Government service is 
red tape, especially in those 
where the officers are in charge. 
The weakness of the system lies in its inability 
to get and keep a sufficient number of capable men, offi- 
and work. The reason that 
officers is because they must be se- 


by reason of its 


more free from districts 


more able 
great 
cers employees, to do the 
cannot be obtained 
lected from one comparatively small school, teaching mil- 
rather engineering, and the 
who display any engineering ability is too 
and the reason that capable civilians 
and retained is first, 


itary matters than number 
* 


OL 
small; 
secured 


graduates 
cannot be 


because, they must always 














be subordinates, and, second, the pay they may hope to 
sufficient. Another the 
Chief Engineers for public works 
a class of graduates 20 to 24 years of age. 

The bill to increase the Corps, of very doubtful benefit 
Civilian Assistant in the first place, appears now 
to have lost some of the good features it once had. 
Section 4 of the bill provided that whenever 
should ‘‘be necessary, in order to properly prosecute’ 
public works, the Chief of Engineers might detail in 
river and harbor districts, Assistant Engineers 
in the employ of the Engineering Department. As it has 
not been ‘‘necessary’’ to do this in the past, an increase 
100% in the active officers under the direct con- 
trol of the Chief of Engineers is not likely to create such 
Why not say ‘‘whenever the Chief of En 
would facilitate the prosecution of 
public works, Assistant Engineers may be detailed, etc.” 


receive is not weakness is idea 


of selecting the from 


to the 


original 


t 
i 


charge of 


of about 


a necessity! 


gineers considers it 


It has been suggested that some way be devised whereby 


the Corps might be strengthened by incorporating into 


it the best men developed among the civilian assistants 
It is thought such a method would be so at variance 
with the traditions of the Corps of Engineers as to be 


distasteful to them, while the best Civil Engineers in the 


employ of the Department, so far as I know them, 


do not desire military rank. 

To remedy present conditions, primarily in the interest 
Engineer Department in 
charge of river and harbor works, and secondarily as an 
acknowledgment of the work of civil engineers engaged 
on such works, it is suggested that a body of U. S. Civil 
Engineers be constituted, this title being already author- 
ized, but held at present by but one man—Mr. Meigs 
Appointment to this position should be entirely removed 
from political influence, the appointment resting probably 
in the Chief of Engineers, U, S. A., on recommendation 
of two or members of the Corps of Engineers ac- 
quainted with the appointee and his work. Such appoint- 
ment to be made from grade of Assistant Engineer 
only, on the basis of the knowledge of the character and 
ability of the recipient possessed by 
Engineers, and not upon competitive examina- 
office for life, but subject to court 
martial by officers of the Corps, the same as members of 
that body. These Civil Engineers to be given no military 
rank, promotion to be by merit, without compulsory re- 
tirement at the age of 64 and with pay 
mensurate with and _ responsibility. 
These U. S. should then be made 
eligible to fill charge of Engineer Districts 
and on 


of the organization of the 


more 
the 


members of the 
Corps of 


tion. Tenure of 


years, com 


experience, ability 
Civil Engineers 
positions in 
Boards. 
that many officers of the Corps of En- 
desirous of giving more credit to the 
Engineers for their work, and appreciate the 
dangers of the present system. If so, they should ap- 
prove a law establishing such a body of U. S. Civil En- 
gineers, and I am satisfied that many of the best officers 
now in the service do favor some such arrangement 

bill appears to 


Engineer 
It is believed 
gineers are 


Assistant 


The present necrease the Corps by add 


ing to it men who are not so well qualified as were the 
present officers at the time of their appointment. It also 
makes the service as an Assistant Engineer less attrac 


tive because it will decrease the number of 
the best of these positions 


members of the 


positions 
to which a civilian may aspire 
being filled ‘by the younger increased 
Corps. 


I have read, with 
your issue of April 7 


great satisfaction, your editorial in 


on ‘‘The Bill to Increase the Corps 


of Engineers of the U. S. Army,’’ and I wish to con- 
gratulate you upon the same. I have no doubt you 
might have made it much stronger if you chose, as I 
fully understand the situation. I have been an Assist- 


ant Engineer in the service since 1879 and have made no 
complaint because I knew it was and it would 
be considered generally objectionable coming from one 
in the service. 


useless 


My view of the whole question is in no sense selfish and 
independent of any personal interest. I believe it is the 
matter to the whole engineering profes- 
Although this profession is one of the greatest in 
this country, as elsewhere, and has built up the country 
more than any other, it has received the least recognition 
by the Government and the people generally; all over 
Europe the reverse is the case. 


most important 


sion. 


I was in hopes that the bill would pass in its original 
form, more in the interest of the engineering profession 
generally, than in the interest of the Assistant Engineer 
It has, therefore, been surprising to me that the question 
of this bill has not been taken up more strenuously by 
ill engineering papers, engineering societies and engineer- 
ing schools; you certainly have done your part. 

The Corps of Engineers has done good work and very 
honest work. Much of their success is due, however, 
skill and faithfulness of their assistants. The 
time of an officer is so fully taken up with matters of 
administration that practically all of the engineering fea- 
tures fall upon the assistants. The officer sees, ol 
course, that no engineering principles are violated. 

Why not advocate a bill providing for the promotiox 
of a limited number of assistants every year after rigid 
examinations as to fitness, with the eligibles for examina- 


to the 
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mited to those who have shown their practical 


rvice of a number of 


The pay of assistants in charge of districts 


‘y through a prescribed 


i equal that of officers doing the same work. 


yntention is for a properly organized Bureau for 
g on not only river and harbor work, but also 
related work as could advantageously be combined 


with in the interest of economy and efficiency. 


d like to see the personnel of such Bureau open to 
t talent in the engineering profession without re 
to the school from whence they might come. 
are many able men in the Engineer Corps, U. § 
» should be included in such a Bureau, both on 
int of their training in such work, and also on 
int of the desirability of giving them a certain 
of engineering experience which might be valu- 
o them and to the country in case of war. 
io not believe, however, that the graduates of West 
are endowed with any extraordinary qualifications 
not be found among an equal number of en 
rs in civil life. They are neither better nor worse 
their fellows who, coming from the people at large, 
the field of engineering. 





successful prosecution of very much larger pro- 
in civil life, both as to cost and skill, ought to 
torily disprove the absurd claim sometimes made, 
a Military training is essential to the honest ad- 
tration of public funds. 
el that the civilian engineers who have shown faith- 
ind efficient service should receive the recognition 
they have richly earned, and any law which falls 
of that should not be endorsed. 
gineers, both civil and military, come from the same 
e, and I cannot believe that the mere fact of gradu 
from different schools can materially change their 
il bent as to either integrity or ability. I prefer 
ler them all as American engineers, 
we may feel proud, and when they fail, the entire 


n whose 


yn must share in a measure the odium attached 
to 


my mind it is not a question of civil against mili- 


gineers at all. But it is a question of organizing 
rps which can select its members from the engi- 
z profession at large, rather than confine itself 
single school. The advantages of expanding the 
1 from which to select scarcely needs more than 
mere mention, 
cation of work by different bureaus, and the 
disposition of each to encroach upon the field 
he other, suggests that the time has arrived when 
rdination to a proper extent is necessary to the best 
ts of the country at large. 





your recent editorials and correspondence, there is 
derable regret that commissions in the Corps of 
neers, United States Army, are not open to civilian 
tants on river and harbor works. In your issues of 
30 and Feb. 6, 1908, the subject of River and Harbor 
<s as a training ground for military engineers was 
issed and is worthy of consideration in the present 
ission 

1 regret that the Corps of Engineers is made up en- 
y of West Point graduates. To me it seems that 
esprit de corps and pride of doing well that is engen- 
i i 
ernment, and that it has no objectionable features of 


yy that simple fact is worth many millions to the 


importance whatever. If this is so, why destroy 
What is the gain? Government work does not exist 
he engineers The engineers are the means to the 


he Corps were a close corporation open only by 
of birth or other accidental qualification, it would 
lifferent. It is wide open at the bottom. Those who 
r it are selected by four years of rigid comparison of 
drawn from every walk of life and from every S 
he Union It is democratic as the government it- 






for every Congressman has his appointee. Its raw 
rial is as good as the country affords, and those who 
r the Corps of Engineers are selected by an iron jus- 
not equalled elsewhere on earth. 
he political engineer is one of the sores on our body 
tic, ruinous to the country and to the engineering 
ession. Is it not well to have one body of engineers 
h is absolutely free from political control? To 
1 the door, by the little crack you speak of, might 
luce far-reaching results that would ultimately destroy 
one body that the political engineer now cannot 
this worth while merely to do a little better justice 
he assistant engineer and to the graduate of other 
eges? The latter is not seriously harmed. If he 
ts to get into the Engineer Corps, let him begin a 
e earlier and hustle for an appointment to West 
nt. As to the civilian assistant, it is perhaps some- 

advantageous to have engineers, in all their fields 
vork, grow up with the job and be gradually pro- 
ed by suitable selection to the top. This, however, 
fom happens in other flelds. Few railroad engineers 
in at the bottom on their own road or even in rail- 
1 work. Many of them have been several other 
ls of engineers in several other kinds of work, and 








the civilian assistant who develops merit can easily get 
his head above water in other fields. The present Chief 
Engineer of the great Santa Fe system once worked with 
full satisfaction under the orders of an engineer officer 
younger and of much less experience than himself, and 
one of the members of the Committee of the American 
Society on the present bill has achieved ample success 
in spite of having once served under West Pointers 
much younger than himself 
The administration of our River and Harbor works 

not entirely individual The Chief of Engineers and the 


division engineers are directly over the officer in charg 








The local engineer may frequently change. The work goes 
on just the same It practically results in a large body 


of civilian er ompetent and content with routine 





work, leaving the administration to the bureau over 
them. 
This type of arrangement is not unique The most bril 


liant young architect in New York probably could not lay 





a straight brick wall nearly as well as an experier 
bricklayer. Napoleon probably could not shoot or ride 
equal to many of his grizzled sergeants, or drill a com 


pany as well as many of his gray-haired captains. James 
J. Hill probably could not lay out a 5° curve to save 
his or design a draw-bridge that would work, and 





I doubt if the Treasurer of the United States could 


vegin to run one of the departments under him or keep 
tg accounts with half the suce 





s of one of the veterans 
who now do the work, none of whom are candidates for 
the office of treasurer. 

The world is full of just such cases, and while there is 
perhaps a little hardship in civilian assistants on River 
and Harbor work having to go into other fields to 
achieve high success, to my mind that drawback 
trivial in comparison to the advantages and general all 
around inspiration that comes from having a body ofl 
men like the Corps of Engineers of the United States 
Army which is free from the blight of machine politics 

If West Point cannot furnish enough officers, enlarge 
West Point. If it is a good thing to have part of the 
artillery and cavalry officers trained at West Point, it 
would be a good thing to have all of them, and it would 
be a bad thing to have the Engineer Corps of the Army 
filled up with non-military men who would be incapable 
of properly and promptly performing in war time the 
enormously important duties of the military engineer 

[Is high standing in an engineering school 
course a ¢ 


‘ertain indication of high engineering 
ability? We do not believe this is the case. 
Take the ten men who stand highest at gradu- 
ation in the classes at Rensselaer or the Mass- 
achusetts Institute of Technology or any other 
high class engineering schoo] If one looks for 
the standing of those men 20 years afterward, it 
will be found, we are confident, that some of 
them have fallen behind some of their fellows 
who while less apt in study were better en- 
dowed with other qualities which make for sue- 
cess in the conduct of great engineering wor 





Of the honor men at West Point who are com- 
missioned in the Corps of Engineers, a very large 
percentage have undoubtedly the engineering 
ability to back their scholastic attainments 
There is a considerable proportion, however, 
who lack the ability to become high-class en- 
gineers. These officers usually confine them- 


selves to executive duties and rely wholly on 





their civilian assistants for the technical work. 
Ed. ] 


Allow me to express my appreciation of the stand you 
have taken the matter of endeavoring to better the 
condition of the Assistant Eng 
Engineers, U. S. A. I think that all the Assist 


gineers and many of the Officers of the Corps realize the 






ineers in the Corps of 





present unsatisfactory condition of the Assisiants The 
Assistants, I am sure, would like to be given some as 
surance of the permanency of their positions and would 
like to receive some share of the credit for work well 
and faithfully done. 

Although I am familiar with the injustice done the 
Assistants in the way of lack of remuneration for service 
rendered and the lack of credit received for designing 
and executing work, I have the highest regard for the 
Army Engineers and believe that the work of the Corps 
compares favorably with the work of other Engineers. If 
the Civil Assistants were given a position of responsibil 
ity before the world (they are responsible now only in 
the sense that the work in their charge must be properly 
done) and their remuneration was adequate to the work 
performed, and their places were permanent as are the 
positions of members of the Corps, then I would as soon 
serve under an Engineer Officer as under a civilian 

The Corps of Engineers as a body do not consider the 





Assistants as members of the Corps. The Assistants ar 
merely assistants taken on temporarily to perform the 
work required of the Corps the same as a laborer. If 
there were enough officers to perform this work there 
would be no assistants from civil life. The Corps is 
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Block Signal Statistics for Railways of the 
United States.* 











During 1.08, re slock Sign & Train 
Control Board of rstat ( nimer Co 
mission, block signaling in the United State 
ncreased in extent by 6,200.3 miles of railway 
of which 2,047.1 miles represents automatic 
blocking and 4,162.2 miles manual blocking lt 
makes the total, on Jan. 1, 1910, 

Automa n road 
Manual n road 
Total 67 l road 
Di SO nil tr K 

rhe tilways included \ i st ive a ta 
road mileage of 165,526 t track ig if 





To he tables o Lhe receding rs epor 
giving the mileages (1) signals, (2) 
the various kinds of it it signals, (5) t 
various kinds of manual, and (4) the different 
methods of working manu! signals, there has been 
i\dded a table giving f nileage rf ine on 
which the telephone s used in dispatching or 
blocking 

A note prefaced to this table is a useful re 


minder of the limitations of blocking, i. « 















extent to which dispatching must prevail « 
on fully block-signaled lines, as follows 
Practically all railroads use either elegr or the 
telephone for this purpose [ e., the n on oO rail 
lispatcher’s orders which ynfer, re ) hé y 
road rights of trains], and may t assumed Le 
lat the 
nes 
on 
te it o 
tra } m s 1; bu 
on a line it is not used the function of th rain 
order is r ly more importan » 
system a train order may be and il 
actor in the safe movement of the tr a 
fected by it With the block system, e n 
providing the required safeguard against the 
function of the train order may be one of e or 
elerity only 
The table shows that the telepho s used 
26,544 miles of road. The railways using it 
possess a total of 131,014 miles of road, thus 
representing nearl two-thirds of e ! way 
of the country The largest users of the tele 
nh me are 
*Bulletin of the Interstate Commer Commissior I 
the correspondi January, 1900, report, see né 





1909, p. 020 





News of May 1 
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Miles road— . Island and The Bronx. These points have all been 
Tele- The Terminals of the New York State Barge ited and inspected by the commission, and their 
phone . . . : a a - se e ee seer "1 . 
used. Total Canal; Preliminary Report of the ticular advantages are being considered. The ( 
Atchison, Topeka & Santa Fe lines. . 2,100 9,450 T . | C * mission has been impressed with the need, espe 
} r Torth terr a7 7 &e : 3 S * r ; 
Ch a ee pet & Quin ALR * aes a'ois ermina ommission. in the city of New York, of a comparatively larg: 
] 20, »UPrIINetOr & inc ce scene =~ tod > rr ea . : . sae : : 
Chicago, Milwaukee & St. Paul, incl. Puget The difficulties which have beset the authorities general terminal, especially for the accommoda 
inn Sound — pesos overs sees Pages 972 8,943 n charge of the New York State Barge Canal in of the import and export trade, as distinct from 
“Ries ) ye : — ef ss : 7 a se re BH 2 providing adequate terminal facilities for that domestic and local trade of that great port, and in 
Delaw Ire, Lackawanna & Western er waterway are very well shown in the preliminary final determination by this Commis sion of the proper 
Great Northern Ee Web ctacemomatecn Ste asta ema L, : F : P sis oth e ate cation of additional terminal sites in the port of N 
I! HR MANTRAS, oo ee Aa ee Sk ee report of the special Terminal Commission ap York, each of the places named will receive its n 
Pee, “ee ROMEO EWOR. | os wc cnc cc cucnmes ce Mon " ; 


Northern Pacifi 
Pennsylvania System ............. 

PUIG. cas sawaccncnitess LUoawababiee Gees 470 
BLOCK-SIGNALED LINE.—Thirty syst 


systems are 





‘ms or 
parts of recorded as 


these, 12 
(as against Sa 


being com- 


have 


pletely block 


signaled Of 





over 


100 miles of 


Baltimore & Ohio Southwestern 
Buffalo, Rochester & 














Chicago, Burlitgton & Quincy............ 
Chicago & Erie (part of Erie Ry)............... 2 
Lehigh Valley .. SE ee 1,180.6 
Mississippi Central ies aoe 150.0 
Cincinnati Northern (part of New York Central 

SE cls init ei duek nih bee sees hee ebiaeiced aie 206.1 
Lake Erie & Western (part of New York Central 

RD alpde Se kas hades tas bc cas Soe ee be vee wei we 832 
Lake Shore & Michigan Southern (part of New 

RA, COOUNTOE OND fos as eee ee ek ae ces eee 
Michigan Central (part of N. Y. Central Lines).. 
Cincinnati, New Orleans & Texas Pacific (Q. & C.) 
Westert: Ry. OF BIAUAMAR. . 6.5. 50085 a5 en eres ees e 

The following roads have over 1,000 miles of 
block-signaled line: 

Total miles 
of road 
block- 

Auto- Non- sig- 
matic. aut. naled. 
Atch., Top. & S. Fe ® 110 1,450 560 
Baltimore & Ohio (3,143). 189 1,004 1,198 
(not incl. B. & O. S. W.) 
Chesapeake & Ohio (1.59) 1,55 
Chicago & N 2 





W. (7,774) 
Burl. & Q. (8,27: 


Chic., 2 se 
; Milw. & St. P. (6,550)... 


y 
n 





at mnt wed 29 OE 


Chic., M. & Puget Sound (1,400) 

Chit R. I. & Pacific (7,555) 

Erie, all parts (2,642).. 

Lehigh Valley (1,181) SE Pe 
Minn., St. P. & S. Ste. M. (3,095).... 2, 
Lake Shore & M. S. (1,451)... ee 





Michigan Central (1,192) 

N. ¥..C. & H. R. (2:854).. 2,6: 
Norfolk & West. (1,719).. 1,5 
Northern Pacific (4,994) 1,38 
Pennsylvania Syst. (8,920) 5, 


Southern (6,648) ........ iadea a ate 
Southern Pacific (all) (8,485)..... 
Union Pacific (all lines) (6,198). 
oo | ee i 

















*Includes some freight 
age 


*248 mi 


line not in total passenger mile 


automatic blocking in Canada not included 





KINDS OF AUTOMATIC.—The distribution of 
automatic block mechanism is practically the 
same as that of a year ago 

Miles 

Kind of road. 
I UN anf os tas Si an te hes po hccacgh de wi ie Roe! 328 
Inclosed disk .. Ss Oa eee ae ees 1,805 
Electro-pneumatic semaphore........ 419 


Electric-motor semaphore 
Electro-gas semaphore 


miles of road....... 


Total, - 
Miles. of track....... 


equals: 


and has: Block sections ....... 

Over 18,000 miles of road, of this total, is ar 
ranged on the Normal Clear plan. 

KINDS OF MANUAL.—The distribution of 


manual blocking the different 
that listed a 


telegraph - block 


among forms of 
similar to year 


reported, the 


apparatus is ago. 
As then system, 


with 89,477 mi., is far ahead, the total road 
mileage of all manual systems being 51,520. 
“Permissive” signaling seems to be increas- 


ing. 


The length of 
working is 


which this 
decreased by 


line on 
forbidden 
road, to 
practice of permissive blocking has increased to 
the amount of 8,300 miles of road, to 45,382. 


method of 
2,700 
7,833, and correspondingly the 


has 


miles of 





THE GOVERNMENT CEMENT MILL, 


engaged for some 


which has been 
making the cement used 
River Irrigation Project, 
down on April 28, 
had been made 
During its period of 
made, at an 
included a de- 
first cost of the 
cement required 
building of the mill was 
nearly $675,000 is 
enterprise by the Reclamation 


years past in 


Ya }t 
Sal 





Dam, 
permanently 


n the Roosevelt 


Arizona, was closed 
that all the 
needed for the project. 


337,000 bbls. of 


owing to the fact cement 


which was 
operation, cement were 
This cost 


entire 


average cost of $2.90 per bbl 
preciation charge equal to the 
mill The lowest bid re 

for this project prior to the 
$4.89 per bbl. A total 
credited to the 


eived for the 


saving of 
therefore 


service 














pointed by the Legislature to investigate the mat- 


ter. Divested of some legal verbiage and of some 
routine recommendations relating to the minor 
ports of Oswego, Tonawanda and Whitehall, the 
report is as follows: 

The Commission ha visited Buffalo, Tonawanda, 


tochester, Syracuse, Oswego, Utica, Whitehall, Troy, 


Albany and New York, and has, at each of the points 
named, inspected the entire available water-front, made 
careful investigation as to ownership of land, in so far 


as possible, and in addition to inspection, the 
each of the 
chambers of commerce, 
individuals 
said 


detailed in- 


personal 
Commission has held one or more hearings at 


points, inviting the members of 
trade and 


interested in tran 


boards of other and 


organizations 


‘tation matters to be present at 


hearings and furni the Commission with 





formation as to what, in their judgment, was necessary 
and desirable in the way of terminal facilities at their 
respective cities 

The Commission has found that a large proportion of 
the desirable water frontage already been acquired 





and is of the 
attained 


by railway and teamship companies, 


opinion that a great portion of the success 











by these companies is due to the wise provision of ade- 
quate terminal and shipping facilities. And the Com- 
mission is further of the opinion that if the improved 
anals shall serve to the utmost the best interests of the 
State, adequate facilities must be provided for shippers 
transporting freight either in bulk or package form upon 
the water of € ina that plans of the enlarge- 
me! oO he nals should provide proper dockage 
therefo 

The general proposition to furnish adequate termina!'s 
at various points along the canals is so large, and at 
many point so intricate, that your Commission is not 
at this time prepared to submit a full and complete 
report with recommendations; but it deems it advisable 
at this session of the Legislature to call particular 
ittentio o the onditions existing in the city of Buf- 
falo, the Tonawandas, the city of Oswego, the village of 
Whitehall, and the borough of Manhattan in the city of 
New York 

In the city of Buffalo, the State now possesses valu- 
able lands under water, basins, canals and uplands 
which, at comparatively small expense, and in connec- 
tion with concessions which the city of Buffalo is dis- 
posed to make for canal terminal purposes of land that 


it owns, suitable and adequate terminal facilities may be 


provided for the accommodation of freight received by 

I from that point. But 
this time to describe 
should be erected at 
arnestly recommends that 


Buffalo 


or to be over the 


canals 
this Commis epared at 


terminals 





is unpr 


he character of the that 


t 
that city The Commission € 





all properties owned by the State in 


be retained 


the city of 


times extending to the 


York have 


and 
olony and the State of New 


Beginning in colonial 


present, the 





ceded to the city of New York without expense, extensive 
and valuable lands under water, together with certain 
uplands adjacent thereto The State has also ceded 





to owners of adjacent uplands certain lands under water 
until, State 
of the borough of 


to-day, the owns no land along the foreshore 
Manhattan. 
Various railroad companies now own or control, either 


in fee or through long-time leases, a large portion of the 


Manhattan water frontage The remaining frontage is 
largely owned and controlled by steamship companies 
or private individuals, and the commission is of th 


tk 
either in 


opinion that 
canals, 





falling off of freight transported on the 
bulk or package form, is largely due 


to the inability of the shippers to avail themselves of 
even necessary facilities. The Commission, therefore, 
recommends that the Legislature take such action as 
in its judgment it deems necessary to enable the city 
of New York to cede back to the State of New York, 





subject to existing leases, to be 


and at all 


used solely for public 


purposes, times under the supervision of the 


State of New York, dockage property at the foot of 
75th St., at the foot of Vestry St. (or new pier 29), and 


at the foot of Rector St., all on the Hudson River; 
also on the East River at what is known as the canal 
basin, between and including piers 3 to 8, at Corlear’s 


Hook, and at a point yet 
3oth and 42d Sts. T 


present a 


to be determined upon between 
» accomplish 
this report 


this 


desired end, we 


bill as a part of and recommend 


its pass: 





The commission is not unmindful of the manifest ad- 


vantages and the great commercial value of large tracts 
of land in other boroughs of the city of New York, 
especially in the neighborhood of Newtown Creek, Wal- 
labout Market, Gowanus -Bay, Jamaica Bay, Staten 


careful consideration. 





A POWDER MILL 
B. C., wrecked the 
Powder Co. 


EXPLOSION May 1 near Nan 
separator plant of the Hami! 
Five men were killed, 





-e—_-__—__—__- 

A DYNAMITE MAGAZINE IN CUBA at the b 
racks of the rural guard at Pinar del Rio was wreck 
May 18 by the explosion of some 3,000 Ibs. of dynam 
It is reported that 35 persons were killed and about |] 
others injured. The accident is officially ascribed 
the attempt of a carpenter to repair a defective | 
which was one of several, filled with dynamite, that w 
being loaded on a wagon for transportation to 
railway station. The explosion of the dynamite on t 
wagon was followed at once by that remaining in 
magazine. From press reports, it appears that 
dynamite was stored in a building immediately adjac« 





to some of the barracks and officers’ quarters. 
_ 4 


A LAKE STEAMER WAS SUNK May 23 in a co 
Lake Huron, 25 miles north of Pointe Au 
Mich., near the mouth of Saginaw Bay. T 
steamer ‘“‘Frank H. Goodyear’ was struck amidships 


lision on 
Barques, 


the bow of the steamer ‘James B. Wood"’ and sa: 
within a few minutes. Only five of the 23 persons 
board the ‘‘Goodyear’’ were saved. The ‘‘Wood,”’ 
though badly damaged at the bow, was able to rea 
port at Port Huron. The collision occurred at abo 


six o'clock in the morning and is ascribed to a fos 


The ‘‘Frank H. Goodyear’’ was owned by the Susqu 
hanna Transportation Co., of Buffalo, N. Y., and w 


operated by 
was 456 ft. 


Mitchell & Co.,° of 
long with a net 


Ohio. § 
3,438. T 


Cleveland, 
tonnage of 





“James B. Wood" is a somewhat larger vessel. 
sin inet oceans tanigtae 
THE SECOND AEROPLANE FLIGHT across the Eng 


lish Channel was made on May 21, the feat being per 
formed this time by one Jacques de Lesseps, grandson o 
the late Ferdinand de Lesseps. The trip was made fron 


Calais to Dover, in a dense fog which prevented the pro 


jected return to Calais which was to have been mad: 
without alighting at Dover. The reported time of the 
trip was 50 minutes; the first trip across, made by Lou 





Bleriot on July 25, 1909, was reported to have occupied 
only 25 minutes. 

A VERDICT ON THE CHERRY MINE DISASTER 
has been reached by the coroner's jury and throws a 
part of the blame for the heavy loss of life upon neg 


ligence of State 


killed in the 


We find 
and that the fire 


The verdict for th 
as follows: 


mine inspectors. 
men second vein is 
that they came to their death by suffocatio: 
was caused by a pitched load of baled 
hay coming in contact with an oil torch. And we 
further find that there was great delay in notifying the 
men of their danger. 


The 
deaths in the 


following separate verdict 


third 

We find that they came to their death by exposure and 
suffocation. We further find that the mining laws of th: 
State of Illinois in relation to means of escape wert 
violated with the full knowledge and consent of th 
Mine Inspectors for District No. 2 

A brief account of the Cherry disaster, which occurred 
Nov. 13, 1909, and caused the deaths of 265 men, wa 
published in Engineering Nov. 18 and 25, and 
Dec. 2, 1909. The earlier reports stated that the fire in 
the mine originated with an explosion, but it was later 
ascertained that there was no explosion—only a rapidly 
spreading fire. 


gives the cause of th 


vein: 


News, 





AN ENGINEERING CONVENTION HALL has been 
tendered the American Street and Interurban Railway 
Association by business interests in Saratoga Springs 


N. Y. The only condition is that the association shal! 
agree to meet in Saratoga Springs for three years ou! 
of the next five. If, at the end of the five years, the 


receipts for rent of exhibition space, etc., are equal to the 
original gross cost of the proposed building, the building 
and land are to become the sole property of the railway 
association. The building would be about 300 400 ft 
and would cost about $150,000. It is reported that the 





rent paid in the past three years at convention hall 
(plus the miscellaneous rent which the proposed hal 
might earn) would exceed this sum. Definite accept 
ance or refusal of the tender has not been announced 
AN ENGINEER OF BUILDINGS is being sought by 


the Bureau of 
York City. 


Buildings of Manhattan borough, New 
While the title of the position is Assistan! 








May 26, 1910. 
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$4,000 
Engineer of the 
adviser to the 
A high-class engineer is wanted, with thorough 


the 
Bureau, 


with salary 
ially is that of Chief 
duty to act as 


gineer, per year, position 
with 
ncipal head of the 
ireau. 
owledge and experience and sound judgment A 
examination will be arranged by the 
Commission to select candidates. The Superin 
the Bureau, Mr. R. P. Miller, was himself 
Chief Engineer to Superintendent. He 
prefers to separate present administra 
from the functions of technical 
ities ee 

SUBWAY CONNECTING STATION 
New York Central & Hudson River 
to connect Grand Terminal in New 
rk City the several and proposed rapid- 
insit subways which reach the Terminal: The existing 
terborough subway, the Hudson Tunnel extension now 


com 
tive Civil 
rvice 
ident of 
rmerly 

parently 
e functions 


the 
his 
expert. 


\ FIVE-LEVEL 


projected by the 


Central 


its 


- 


with present 





ier construction, the New York & Long Island (Stein- 
iy or Belmont) Tunnel, and the Broadway-Lexington 
subway soon to be started by the Public Service 
mmission. As the latter will be double-deck at this 
nt, it will require two levels in the connecting sta- 
m, making five below ground. 
a o> - ee 
THE PATTERSON RESERVOIR in the Croton drain- 
basin of the water-supply of New York Ctiy, has 
en reported against by Mr. John J. Delany, a court 
feree appointed in a taxpayer's injunction suit backed 
the Merchants’ Association of New York and others. 


ie report must be confirmed by the court to become ef- 
The reservoir was proposed several years ago by 
recently removed Aqueduct Commission and was the 


tive. 


ibject of much local controversy, both as to the need 
vr it and the authority of the Commission to build it 
view of the refusal of the Commissioner of Water 


ipply, 


Gas and Electricity to approve the plans. 
—- 
IN TORONTO is to 
Council, with a 
the outlying 
The Council 
Inc., of New 
Mr. 
have already 
way, and 
the full 
study the entire 


TRANSIT 
City 


RAPID 


or the 


be investigated 
planning rapid- 
districts) surface 
has engaged the firm 
York, to investigate 
Charles M. Jacobs and 
looked the ground 
latter will represent the 
investigation. The present 
transit situation, th« 
and the necessary ar- 
traffic in the way, 
the City’s right to 
the city 


view to 
and 


connections. 


ransit subways (in 
way 
Jacobs & Davies, 
d report the subject. 
Mr. James Forgie 
a preliminary 
Toronto in 


on 
over 
the 
firm at 
yblem is to 
resent street-railway 
for 
future. 


system, 
best 


the 
regard to 


ingements handling 
and With 
ynstruct underground 
lines outside, report is to be made as to 
and feasible for such 
cost of construction, equipment and 
the probable business, and the prospects of 


being self-sustaining 


resent 
and 
the 
the 
mainte- 
the 


lines within limits 
urface 
ost desirable location lines, 
probable 
ince, 


ystems 


CONTINUED 
y Sewerage 


OPPOSITION 
Project is 


TO THE 
announced by 


PASSAIC VAL- 
the Metropolitan 
sewerage Commission of New York in a special report to 





Mr. Wm. J. Gaynor, Mayor of New York City, dated 
May 23, 1910. The New York Commission urges that 
e agreement between the U. S. Government and the 


published in full 
1910, does not provide for puri- 


Passaic Valley Sewerage 


n our issue of May 12, 


Commission, 





fication works adequate for the protection of New York 
Bay; that the U. S. Government appears to have 
ranted undue authority to the Passaic Valley Commis- 
yn, if indeed it has not exceeded its legal powers of 
tipulating what degree of purity the sewage effluent 
hall have before discharge into the Bay; that the people 

the city and State of New York should be given as- 
urance that no nuisance will result from the works; 





nd finally that the city of 
Supreme Court ion to 
‘rought by the New 
Valley Sewerage Commission. 
effect an 
York Commission to prevent 


New York apply to the U. S. 
intervene in the suit 
York the Passaic 

The recommendation as to 
attempt the part of the 
the State of New York 
the lead of the U. S. Government by 
liscontinuing the suit in question. The report on which 
his note is based states that the suit will probably ‘‘be 
vithdrawn unless 





for permi 


State of against 
ntervention is in on 
New 


rom following 


continued for some unexpected rea- 
on,’’ and then supplies the unexpected by making the 
recommendation just cited. The members of the Metro- 
olitan Sewerage Commission of New York are: Messrs. 
veorge A. Soper, James H. Fuertes, H. de B. Parsons, 
‘harles Sooysmith, M's. Am. Soc. C. E., and Dr. Linsly 


t. Williams. 





REBUILDING THE KENTUCKY CANTILEVER 
bridge, known as the ‘‘High Bridge,’’ carrying the Cin- 
innati Southern Ry. over the Kentucky River, at a 


point 103 miles south of Cincinnati, is an important and 
lifficult work now in progress. The present bridge is 
t single-track structure having a central span of 
ft. and two shore spans also of 375 ft. each, while the 
rail level is 275 ft. above the river. It has parallel- 
hord trusses about 30 ft. deep. It was built in 1876-77 
to the designs of C. modified on the 
suggestions of T. D. 


or- 
obo 


Shaler Smith, as 
Lovett, then 


Chief Engineer of the 





the fact that while 
structure, it 
the 


discussed 


railway {t is notable for originally 
converted 
chords 


fully 


designed as a continuous was 


into a cantilever cutting lower 
The bridge 
in our 

The 


spans of 


structure by 
erection 
March 

bridge 
the 


and its were very 


23 and July 6, 1905 
double-track 


supported by 


issues of 
with 
the 
en- 


structure 
towers on 
having been 
will have trusses 
heavier construc- 
on ac the increase in 
loads during recent years. It will 
height about 30.8 ft. higher than 
order to eliminate the 1% ap- 
lying at the bottom 


will be a 
length, 
piers, 
the wider 
and will be of much 
bridge 


new 


same 


original masonry these 





piers 
larged to towers It 


about 70 ft 


carry 
deep, 
old 
loads and 
the track at a 
present 
proach grades 
of a sag. 

The 
as the 
dependently of 
must be kept 
smaller viaduct 


tion than the count of 


wheel 
carry 


train 


} 


the rail level in 


the present bridge 
will 
and 


the 


erection involve some very interesting work, 
must be built around and in- 

structure, which, of course, 
for traffic. Work of this kind on a 
on the same road was discussed in our 
issue of June 8, 1905. Material for the new bridge is 
being delivered, and work will be commenced in the 
spring. The substructure work has been completed and 
was done by the railway company’s forces. For this 
work a small concrete mixing plant was placed on each 
pier, the material being delivered by cars on the bridge 
and dumped into track hoppers having 8-in. pipe chutes 
leading to the pier. 

The plans of the new structure have been prepared by 


trusses 


present 


towers 


open 


Mr. G. Lindenthal, M. Am. Soc. C. E., of New York, 
who is consulting engineer for the railway company on 
“this work. The contract for the superstructure has 
been awarded to the American Bridge Co. Grading for 
the south approach has been done by the Mason & 
Hanger Co., of Richmond, Ky., and that for the north 


approach by Oliver Bros. & Honeycutt, of Knoxville, 
Tenn. 
+ 

THE TOTAL PARK AREA OF NEW YORK CITY at 
the close of 1909 was 7,221 acres, according to a state- 
ment issued by the Committee on Congestion of Popula- 
tion in New York (50 Church St.). The distribution of 
this acreage by boroughs, together with the correspond- 
ing borough population per acre of park area, and the 


per capita assessed valuation for each borough is as fol- 
lows: 
Assessed 
valuation 
per capita of 


Distribution 
of acreage 
by boroughs, 


Population 
per acre of 


acres park area each borough 
Manhattan ee J589 $105.55 
Brooklyn 978 1,268 31.50 
The Bronx 4.13 83 86.83 
Queens ee 602 211 10.07 
Richmond . sae 63 1,127 3.31 


assessed valuation for all the park lands in 
Greater New 1909 $418,085,650, or about 
one-half of the debt It is stated that about 
one-third of the cost of Central and Prospect Parks was 


assessed upon the property benefited. 


The total 





was 


York in 
total city 




















a 
4 BOARD OF PUBLIC UTILITY COMMISSIONERS 
for New Jersey has been created by Chapter 41 of the 
Laws of 1910, r ntly approved by Governor Fort. The 
statute is an amendment to an act of 1907 which created 
a Board of Railroad Commissioners The name of this 
board has been changed to that stated above, and its 
jurisdiction has also been extended 
to include every railroad, express, street railway, trac- 
tion, canal, subway, pipe line, gas, e light, heat 
ind power, water, sewer, telephone, graph or other 
orporation, association or joint stock company, operating 
within the state of New Jersey for public use, under 
privileges granted by the state or by any municipality 
thereof 

The Commission is to have ‘‘general supervision over 
all public utilities’’ as defined in the act, and is given 





after hearing notice, by order in writing 


defined in the act: 


laws of this state relating 
duties imposed upon 


“‘power, upon 


‘ry public utility as 





to require e 


(a) To comply with the 
thereto, and to perform the public 
it thereby; 

(b) To furnish safe and adequate service; 

(c) To keep its books, records and accounts so as to 
afford an intelligent understanding of the conduct of 
business, and to that end to require every such public 
utility of the same class to adopt a uniform system of 
accounting; 

(ad) To direct any public utility, as herein defined. 
found to be granting rebates, or other unjust, unfair and 
unreasonable discriminations to immediately cease there- 
from. 

Said commission shall also have power to investigate 
any accident happening in connection with the operation 
of any public utility, as herein defined; to hear and ex- 
amine complaints concerning rates charged by any such 
public utility, and to make such recommendations as it 
may see fit concerning accidents and rates. 

In furtherance of the foregoing powers, 
sion shall also have power to compel the attendance of 
witnesses and the production of papers, accounts and 
documents, to swear witnesses and issue subpoenas, all 








its 


said commis- 


in the manner provided in the act to which this is an 
amendment and supplement. 

The Commission is given certain powers of control 
over the issuance of stock and securities of public utility 
companies, and over leases and consolidations of such 
companies The act also provides that no franchise 
hereafter granted by any local governing body shall be 


valid unless approved by the Board. Public utility com- 























panies are authorized by the act to appeal to the Com 
ion from orders or regulations made by local gov 

erning bodies The act prohibits any b itility 
company from granting free service or any gratuity o 
discrimination of any sort upon any “local, mu pa 
or county official,’’ but this prohibition is restricted so 
as not to include free transportation of uniformed publ 

officers engaged in their duties Members of the Board 
are to receive salaries of $6,000 per year, and the salary 
of the secretary is limited to $4,000 per year The tota 
expenses of the Board, including salaries, aré mited 


to $50,000 per year 


A UNIVERSAL 
Bedford, Mass 
1909, according to 
Board for last 


WATER-METER SYSTEM for 
» Was ordered by the City Council in 
New Bedford Water 
Board 


the report of the 


year The Water was directed to 


install meters in all unmetered premises ‘‘with all rea 
sonable despatch and diligence’’ from and after July 1, 
1909. A meter rate of 15 cts. per 1,000 gals. was fixed 
for all domestic consumers, including city departments, 


and of 10 cts. per 1,000 gals. for water used for 











ufacturing purposes The water taker has the option of 
buying the meter, or having the city supply and all 
the same at a rental of 10% on the cost of the meter 
and its installation The minimum meter rates are 
fixed at $2.50, $3.75 and $5, ‘‘when only that amount 
would be charged under fixture rates.’’ Mr. Charles S$ 
Ashley is Mayor of New Bedford and President of the 


Water Board, and Mr. Robert C. P. Coggeshall, as many 
of our readers know, 
intendent of the 


is Clerk of the Board and Super- 
Water-Works 


~~ 











+ 
THE PROBLEM OF CLOSING THE ATCHAFALAYA 
River has again been brought actively before the Mis- 
sissippi River Commission. The Atchafalaya is practl- 
cally the last important side outlet of the Mississipp!, the 
other bayous by which part of the waters discharged 
having been successively closed off The Red River 
formerly entered the Mississippi at the westerly ex- 
tremity of a long bend in the latter stream, and at the 
same bend the Atchafalaya headed, carrying some of 
the water to the Gulf by a shorter course than the main 
stream In 1831 the bend of the Mississippi was cut 
off by Capt. Shreve, under orders, and the remai: of 
the bend are now called Upper and Lower Old River 


The Red discharges mainly through the Atchafalaya, but 

















these two exchange flood waters with the Mississippi, to 
some extent, via Old River This connection has be 

silting up rapidly, and has been kept open for naviga 
tion only by dredging. At one time fear 
that the Mississippi would enlarge the and 
ultimately abandon its own lower tres 
sills were laid across the Atchafalaya Simmesport 
just below its head, in the late ’80s, and there has been 
no enlargement in recent years. As the waters of thé 
Mississippi entering via Old River cause much flooding 
in the lower reaches of the Red River, a complete sep 
aration of the two parallel systems has been advocated 
This would cut off communication by vessel, but for 
two years there has been a lock at Plaquemine, farther 
down the Mississippi, which connects with bayous lead 
ing to the Atchafalaya, so that there is now a on 
connection Requests to the Commission to close Old 
tiver have been made by the Police Jury of West Baton 
Rouge parish, and by the Commissioners of the ted 
tiver and Bayou des Glaises Levee and Drainage Dis 
trict. The Mississippi River Commission duri i ré 
cent inspection trip along the river heard evidence on 
the subject. The pending River and Harbor bill make 
provision for a full examination and report on _ thé 
question The chief objection to the closure of Old 
River appears to be on the part of those who fear tha 
the flood volume of the Mississippi below Red River 
Landing may be increased, ij. e., the flood levels raised 


by preventing outflow to the Atchafalaya 








Oo 

THE FIRST LOCKAGE THROUGH THE NEW YORK 
Barge Canal was made on May 9 at the lock at Bald 
winsville, N. Y. This section is on Contract 4 which 
is now practically completed, and consists mainly of a 
short section of canal and a lock around the falls in 
the Seneca River at this town. The machinery for the 
locks has not ag yet been installed and the gates were 
opened with a block and tackle to let a dredge and 
work boat through from the upper to the lower river 
During the present season this section of the new 
Barge Canal will not be utilized for through traffic, a 
such traffic passing through the old Erie Canal some 
miles south of the new line 

anata mm ‘ 

A NEW “TELHARMONIUM."'—The ‘‘Telharmonium, 
an invention for the production of music by im; 
certain alternating currents on a ‘‘receiver,”’ mucl 
a telephone receiver, was described in Engin 
Feb. 28, 1907, as installed at St. and Bro 
New York City. The inventor, Dr. Thaddeus | of 
Holyoke, Mass., has now ympleted his third 
ment which is the largest ‘“‘telharmonium”’ yet assembled 
This is now described in the ‘‘Electrical World”’ for Apr 
28 In the older system the more notes sounded on any 
one keyboard, the less loud each single note becam« 
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rhi robbing’ has been prevented by a rearrangement 
yf the el rical circuits to eliminate the effects of the 
re of the ircuits acting together on the 





iver. A new receiver has been designed, having a 
ome ten times the diameter of a telephone 
receiver but only three times ag thick. Due to the ar- 
rangement of the energizing magnets and of the air pas- 








sages, a single receiver responds satisfactorily, it is 
lai to any sound from deepest bass to highest treble, 
o note of a pure tone or tu a full chord of com- 
posite ton The many generators are built of greatly 


increased capacity, especially in the high-frequency ma- 

n the higher pitched notes. It was 
noted in the earlier article in Engineering News that the 
voices’’ of various orchestral instruments could be re- 
yroduced In the latest ‘‘telharmonium,’’ with a num- 
ber of switchboards and keyboards for several musicians 


there has been possible an approach to orchestral tones 
and a departure from the limitation to organ or single 
instrument tones alone. 

o-- —_——_ 

A 70-FT. EARTH DAM has been built in Switzerland 
in a power development on the Léntsch, a small moun 
in Canton Glarus, northeastern Switzerland. 
The height 
of crest above original ground surface at the maximum 


tain strean 


ngth of the dam is about 710 ft. 


ection 70.5 ft The highest storage level is to be 
6% ft. below the crest. The dam has a heart-wall of 
sandy clay reaching down about 20 ft. below the bottom 








of the dam itself, with a top thickness (1% ft. below 
crown of dam) of 10 ft. and side batters of 1 in 6. Se- 
lected fine material was placed next the core-wall, or 
jinary material outside of this to form the main body of 
he embankment, and coarse gravel and stone in a layer 
against bur 
rowing animals) The water slope and the crown are 
k 


about 5 ft. thick on both slopes (to protect 
paved with stone block 20 ins. thick. The slopes are 
1 on 2; the water slope has berms 6% ft. wide at eleva- 
13 ft. apart vertically, while the down-stream slope 
1as berms 4 ft, wide at vertical intervals of 16 to 20 
ft The structure is described briefly in the ‘‘Schweiz- 
erische Bauzeitung’’ of April 23. It is there stated 
that to make sure of the stability and tightness of the 
mpounding of water was done very gradually, 
in stages of 12 to 15 ft., holding the water at each 
height for some time to give full opportunity for leaks 
x other trouble to become manifest. 
‘ a bettas 
A HYDRAULIC MOTOR for use in opening and closing 
valves on water-works systems was shown in actual use 
at New Orleans, La., during the recent convention of the 
Water-Works Association. Where conditions 
jemand it, these motors may be installed permanently 


American 
ind thus always be ready for use. Otherwise, they may 
be moved about on a repair or other wagon, as needed. 
In portable form the motors may be used with conven- 





ence and economy periodically testing valves to de- 





termine whether they are in working condition. It is 


2 


ated that a 36-in. valve can be opened in 3 to 5 min- 


ut and others in proportion. When set permanently 





the motor is placed tly over the valve and con- 
nected with the water main by a valve-controlled feed 
pipe When used in portable form the motor is attached 
o the nearest hydrant by means of a hose. The motor 
s made by the A. P. Smith Mfg. Co., of Newark, N. J. 





Personals. 


Mr. Ellsworth Shoecraft, recently City Engineer of 
>, Mich., ha 


Coldwate 


Porte, Ind. 





become City Engineer of La 
Mr. Wm. A. Mackenzie, formerly of Bridgeport, Conn., 

has been recently appointed Engineer and Superintendent 

of the Wallingford Water Works and also Borough En- 

gineer of Wallingford, Conn. 

Mr. J. C. Muir, Division Superintendent of the Chicago 

& Eastern Illinois R. R. at Danville, Ill., has been made 


reneral Superi 





itendent of the Evansville & Terre Haute 
R. R. to succeed Mr. J. O. Crockett. 

Mr. I. B tichards, Superintendent of Transportation 
of the Northern Pacific Ry. at St. Paul, Minn., has 
Tacoma, Wash., 


been made General Superintendent at 
t 
Imer, resigned. 


to succeed Mr. B. E, Pal 

Mr. John F. Stevens, M. Am. Soc. C. E., has become 

President of the United Railways Co., of Portland, Ore 

Mr. L. B. Wickersham has been made Vice-President 
f er of the same company. 





Mr. L. K. Devendorf has left the engineering depart- 
ment of the Canton Bridge Co., with which he had beer 
connected for the past eight years, and has entered the 
employ of the Standard Oil Co., in the road-oil depart- 
ment 


Mr. Willis 


jam S. Twini! 





ASsO Am. Inst. E. E., has 
Engineer of the Philadel- 





l 
resigned his position as 
phia Rapid Transit Co. and will be associated, after 
July 1, with the firm of Ford, Bacon & Davis, of New 


I Martin, General Manager of the Washing- 
ton, Frederick & Gettysburg Ry., has become Vice-Pres- 


5 


ident and General Manager of the Philipsburg & Sus- 
quehanna Valley R. R., with headquarters at Philips- 
burg, Pa. 

Mr. Charles E. Perkins, M. Am. Soc. C. E., retired 
May 21 from his position as Chief Engineer of Public 
Works of the State of Ohio, and has opened an office 
for the practice of civil engineering at Akron, Ohio. Mr. 
Perkins had served 18 years in the position he has just 


left 


Mr. F. H. Reagan, Assistant Superintendent of Shops 
of the Lake Shore & Michigan Southern Ry. at Collin- 
wood, Ohio, has been made Master Mechanic of the 
Lake Erie & Western R. R. and is succeeded in the 
former position by Mr. B. F. Kuhn, formerly General 
Foreman of the locomotive shops 
Dr. W. Colby Rucker has been appointed Commissioner 
of Public Health of Milwaukee, Wis. In order to be 
eligible for this appointment Dr. Rucker has obtained 
leave of absence from the U. S. Public Health and Marine 
Hospital Service, in which he has attained distinction 
through his success in stamping out plagues. 

Mr. Henry 8. Jacoby, Assoc. Am. Soc. C. E., Professor 
of Bridge Engineering at Cornell University, has been 
granted a leave of absence for the first half of the next 
academic year He expects to start July 1 on a tour of 
seven months in the United States and Canada, visiting 
municipal and railway bridge departments and important 
bridges and other structures. 

Mr. Lawrence A, Downs has been recently appointed 
Assistant Engineer of Maintenance of Way of the Illinois 
Central R. R., Yazoo & Mississippi Valley R. R. and the 
Indianapolis Southern R. R. Mr. Downs is a graduate 
of Purdue University, class of 1894, and has been in 
the service of the Illinois Central since 1896. His latest 
position previous to the recent appoiniment just noted 
was as Assistant to the Chief E 
of Way of the Illinois Centr 





ineer of Maintenance 





al 

Mr. A. W. Buel, associated until recently with Mr 
Virgil G. Bogue, M. Am. Soc. C. E., of New York City, 
has opened offices for the practice of civil engineering 
at 15 William St., New Yérk City. He will specialize in 
bridges and structural work Mr. Buel has been absent 
from New York during the greater part of the past 
year, engaged in revising the design and completing 
plans for the two steel travelers for ‘‘Ohio River Bridge 
No. 1,’’ Allegheny Co., Pa., a cantilever bridge of T50- 
ft. span Pians for the bridge are now completed but 
Mr. Buel is still retained at consulting engineer for the 


contractors on erection 


Mr. Frederick M. Mann, Professor of Architecture at 
Washington University for the past eight years, has 
been appointed to a similar chair in charge of the de- 
partment of architecture at the University of Illinois 
Mr. Mann is a graduate of the University of Minnesota 
in civil engineering, class of 1892, and took the degre: 
of Master of Science in Architecture at the Massachu- 
setts Institute of Te 


degree of Civil E 


hnology in 1895. He was given the 
neer by the University of Minnesota 
Among the structures he designed during sev- 





r 
in 1898 
1 years of professional practice in Boston and Phila- 


delphia is the class of 1873 memorial gateway at the 
University of 


era 
] 


Pennsylvania. 


Obituary. 


Martin Hughes Gerry, Fleet Engineer under Admiral 
Farragut at the battle of Mobile Bay, died May 18 at his 
home in Minneapolis, Minn 

Albert G. Starke, Secretary and Treasurer of the firm 
of A. Schrader’s Sons, Inc., of New York C 
facturers of diving apparatus, died May 12 


ity, Manu 


tichard Price Morgan, consulting engineer, of Dwight, 
Ill., died at the Hahnemann Hospital, Chicago, on May 
20 at the age of 82. He had had a large and varied 
experience in railway work, and is said to have been 
employed as a rodman on the original survey of what is 
now the Hudson River division of the New York Central 
& Hudson River R. R. He was a member of the Illinois 
Railway Commission when it was first established. He 
established the firm of Richard P. Morgan & Son, civil 
engineers and railway experts. 
the Western Soci 
years ago was giv 








He became a member of 
of Engineers in 1887, and a few 
the degree of Doctor of Engineering 
by the University of Illinois. 








William Phipps Blake, M. Am. Inst. M. E., Director 
Emeritus of the Arizona Schoo] of Mines, and Territorial 
Geologist of Arizona, died May 22 at Berkeley, Cal., 
from pneumonia. Professor Blake was born in New York 
City in 1826 and was graduated from the scientific 
school at Yale University in 1852. After graduation, he 
became Geologist for the U. S. Pacific Railway Exposi- 
tion. In 1859-60 he was editor of the ‘‘Mining Maga- 
zine’’ and in 1864 he began a term of several years 
as Professor of Mineralogy and Geology in the College 


of California He re-entered the service of the United 
States Government in 1871, when he was sent with a 
commission to Santo Domingo. After taking part in a 
number of expeditions he became Director of the School 
of Mines, Unive of Arizona, in 1894, 
Director Emeritus in 1905. 





He became 








Engineering Societies. 





COMING MEETINGS. 
AMERICAN SOCIETY OF MECHANICAL ENGINEE 

May 3l1-June 3. Spring meeting at Atlantic City, N 
Secy., Calvin W. Rice, 29 West 39th St., New Yx 
City. 

ENGINEERS’ SOCIETY OF PENNSYLVANIA. 

June 1-4. Annual convention at Harrisburg, Pa. Se 

2. R. Dasher, Gilbert Bldg., Harrisburg, Pa. 
AMERICAN FOUNDRYMEN’S ASSOCIATION. 

June 7-9. Annual convention at Detroit, Mich. Se 

Richard Moldenke, Watchung, N. J 
MASTER CAR BUILDERS’ ASSOCIATION. 

June 15-17. Annual convention at Atlantic City, N 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., ¢ 
cago, Ill. 

AMERICAN RAILWAY MASTER MECHANICS’ ASS 
CIATION. 

June 20-22. Annual convention at Atlantic City, N 
Secy., Jos. W. Taylor, 390 Old Colony Bldg., C 
cago, Ill. 

AMERICAN SOCIETY OF CIVIL ENGINEERS. 

June 21-24. Annual convention at Chicago, Ill. S¢ 

Chas. W. Hunt, 220 West 57th St., New York City 
AMERICAN INSTITUTE OF CHEMICAL ENGINEER 

June 22-24. Semi-annual meeting at Niagara Fal 
N. # Ss . J. C. Olsen, Polytechnic Institut 
Brooklyn, N. Y. 

SOCIETY FOR THE PROMOTION OF ENGINEERIN 
EDUCATION. 

June 28-25 Annual meeting at Madison, Wis 

Henry H. Norris, Cornell University, Ithaca, N. Y 
AMERICAN INSTITUTE OF ELECTRICAL ENG 
NEERS. 

June 27-30. Annual convention at Jefferson, N. H 
Secy., R. W. Pope, 33 West 39th St., New York Ci 

AMERICAN SOCIETY FOR TESTING MATERIALS. 

June 28-July 2. Annual meeting ai tlantic City, N 
Secy., Edgar Marburg, University of Pennsylvan 
Philadelphia, Pa. 

AMERICAN SOCIETY OF HEATING AND VENTILAT 
ING ENGINEERS. 

June 30-July 1. Semi-annual meeting at St. Lou 
Mo. Secy., W. M. Mackay, P. O. Box 1818, New 
York City. 

MUNICIPAL ENGINEERS OF THE CITY OF NEW 

YORK.—At the meeting of May 25, a paper entitled ‘‘Eco 
nomie Aspects of City Planning”’ 
Benjamin C. Marsh. 
AMERICAN RAILWAY ASSOCIATION.—At the annu: 
meeting May 18 in New York City, Mr. Daniel Willard 
President of the Baltimore & Ohio R. R., was electe 
President of the association. Mr. H. V. Mudge w 
elected Vice-President, and Mr. C. R. Gray and I. G 
Rawn were elected to the executive committee. 
AMERICAN INSTITUTE OF ELECTRICAL ENGI 
NEERS.—The annual meeting was held at the Engineer 
ing Societies Building in New York City May 17. Two 
papers were read: ‘‘Some Developments in Modern Ligh 
ing Systems,’’ by C. W. Stone, and ‘‘Metal Filament 
Lamps,’’ by John W. Howell 
year were elected as_ follows: 

















was presented by Mr 








Officers for the comin: 
President, Dugald C 
Jackson, Massachusetts Institute of Technology; Vic« 
Presidents, P. H. Thomas, New York; H. W. Buck, New 
York, and Morgan Brooks, University of Illinois; Man 
agers, H. H. Barnes, New York; C. E. Scribner, Ch 
cago; W. S. Rugg, New York, and R. G. Black, Toronto 
Treasurer, Geo. A. Hamilton, Elizabeth, N. J.; Secretary 
Ralph W. Pope, 29 West 39th St., New York City. 





AMERICAN HIGHWAY LEAGUE.—At the meeting held 
in Chicago on May 18 and 14, and noted in our issue of 
May 19, p. 598, the President was authorized to appoint 
a committee to draw up standard specifications for high 
way bridges. The importance of t 


1 feature of highway 
work was commented upon, and the necessity for specifi 





cations to meet present conditions and practice wa 
brought out clearly in the discussion on this subject 
Action was taken also to encourage each department 


to present to the American Society of Civil Engineer 
all data concerning bituminous macadam construction, 
the object being to have data as uniform as possible. It 
is expected that as a result of this the highway engineer 


will be able to formulate more definite specifications for 
various bitumer 





than are now practicable. 

INTERNATIONAL ASSOCIATION OF FIRE ENG! 
NEERS.—The annual convention will be held at Syra 
cuse, N. Y., Aug. 23-26. The program includes ad 
dresses on the following topics: ‘‘Practical Use of th 
Automobile Fire Engine,’’ Chas. S, Allen, Trenton, N. J., 
and Frank G. Reynolds, Atlanta, Ga.; ‘‘High-Pressuré 
Fire Service; ts Operation and Efficiency,’’ E. F 
Croker, New York City, and J. E. Buchanan, Winnipeg 
Canada; ‘‘The Necessity of Quick and Accurate Notic¢ 
of Location of Fires,’"’ Wm. L. Riehl, Cincinnati, Ohio; 
“The Value of Fire Cisterns,’’ H. L. Stanton, Norwich, 
Conn., and H. F. Magee, Dallas, Tex.; ‘‘Use and Abus« 
of Automatic Sprinklers,’’ J. J. Conway, Cincinnati 
Ohio, and J. O. Glanville, St. Louis, Mo.; ‘‘Safe and 
Sane Storage and Handling of Gasoline,’’ Fred. Morri- 
son, Watertown, N. Y., and W. B. Cummings, Atlanta, 
Ga.; ‘‘The Automobile Combination Wagon for Fire 
Service,’’ Harry L. Marston, Brockton, Mass., and Hugo 
R. Delfs, Lansing, Mich. 

Among the subjects which will be open for general dis 
cussion are the following: The fireproof skylight; value 
of an automatic gas cut-off; possibility of ignition of 
wooden floors by steam pipes. 

The secretary is Mr. James McFall, Roanoke, Va 





































































































































